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tables,  in  both  centimeters  and  inches.  Data  for  a total  of  118  body  measurements  have  been 
extracted  from  the  summary  tables  and  collated.  Through  the  use  of  this  format,  all  of  the 
available  anthropometric  data  for  any  one  body  measurement  may  be  seen  on  two  facing  pages 
of  statistical  and  percentile  values,  either  in  centimeters  or  in  inches.  Data  for  14  workspace 
measurements  of  both  Army  men  and  women  also  are  included^ 

Comparisons  of  body  size  between  Army  men  of  1946  and  1966,  between  Army  male  basic 
trainees  of  1966  and  1977,  between  Army  women  of  1946  and  1977,  and  between  Army  men 
of  1966  and  Army  women  of  1977  are  presented  and  discussed. 

This  summary  of  over  30  years  of  U.  S.  Army  anthropometry'  indicates  that  there  have 
not  been  any  marked  increases  in  the  body  size  of  U.  S.  Army  personnel.  A comparison  of 
anthropometric  data  on  Army  men  and  women  does  indicate,  however,  that  the  differences  in 
body  size  and  proportions  between  men  and  women  deserve  serious  consideration  in  the  design 
and  sizing  of  Army  clothing  and  equipment  intended  for  use  by  both  men  and  women. 
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PREFACE 

Body  size  information  on  both  men  and  women  of  the  U.  S.  Army  is  available  in 
the  form  of  data  from  several  major  anthropometric  surveys  carried  out  during  the  past 
31  years.  Questions  are  frequently  raised  concerning  changes  or  increases  in  body  size 
over  a period  of  time.  With  the  increasing  numbers  as  well  as  importance  of  women 
in  the  Army,  questions  regarding  the  differences  in  body  size  and  proportions  between 
men  and  women  also  are  asked  with  increasing  frequency.  In  order  to  facilitate  reference 
to  anthropometric  data  in  answering  such  questions,  U.  S.  Army  anthropometric  data 
collected  between  1946  and  1977  have  been  collated  and  analyzed  for  presentation  in 
this  report 

The  cooperation  and  assistance  of  many  individuals  in  the  computer  processing  of 
anthropometric  data  and  in  the  preparation  of  previously  published  reports  is  gratefully 
acknowledge  by  the  author  of  this  report.  Thanks  are  expressed  particularly  to  Edmund 
Churchill,  John  T.  McConville,  Lloyd  L.  Laubach,  Thomas  Churchill,  Use  Tebbitts,  and 
Jane  Reese  of  the  Anthropology  Research  Project,  Webb  Associates,  Yellow  Springs,  Ohio. 
Thanks  are  expressed  to  Charles  E.  Clauser,  Kenneth  W.  Kennedy,  and  Milton  Alexander 
of  the  USAF  Aerospace  Medical  Research  Laboratories,  Wright-Patterson  Air  Force  Base, 
Ohio  for  many  years  of  cooperation  and  support. 
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1946-1977 


1.  INTRODUCTION 

For  some  years,  body  size  information  in  the  form  of  anthropometric  data  have  been 
utilized  in  military  research  and  development  programs.  Knowledge  of  body  size  and 
proportions  is  essential  for  the  design,  sizing  and  tariffing  of  military  clothing  and  personal 
equipment.  Of  even  greater  importance  is  the  fact  that  anthropometric  data  are  required 
as  a basic  input  in  the  human  engineering  of  military  equipment  systems:  vehicles,  aircraft, 
and  various  weapons  systems.  The  anthropometric  measurement  of  the  military  population 
provides  the  basis  for  a metric  description  of  that  population  in  terms  of  the  ranges  of 
variation  in  body  size.  Anthropometric  data  then  may  be  applied  in  order  to  achieve 
accommodation,  compatibility,  integration,  safety,  improved  performance  and  logistic 
efficiency  in  man/equipment  systems. 

In  the  31-year  period  between  1946  and  1977,  several  major  anthropometric  surveys 
have  been  carried  out  on  U.  S.  Army  personnel,  both  men  and  women.  Army  men  have 
been  measured  three  times  (1946,  1966,  1977),  Army  women  have  been  measured  twice 
(1946  and  1977),  and  Army  aviators  have  been  measured  three  times  (1959,  1967,  1970). 
In  the  course  of  these  surveys,  a considerable  amount  of  anthropometric  data  has  been 
accumulated  on  the  U.  S.  Army  population.  These  data  have  been  published  in  a large 
number  of  technical  reports.1  However,  comparisons  of  data  in  order  to  examine 
differences  or  trends  in  body  size  are  difficult  when  it  becomes  necessary  to  refer  to 
several  separate  sources  of  information. 

The  purpose  of  this  report  is  to  collate  and  synthesize  the  U.  S.  Army  anthropometric 
data  collected  during  the  last  31  years  and  to  present  these  data  in  a standardized  format. 
With  such  a presentation,  it  is  possible  to  analyze  changes  in  body  size  in  the  Army 
population  over  a period  of  time.  More  importantly,  anthropometric  data  for  Army  men 
and  women  may  be  examined  and  compared  as  a basis  for  design  and  sizing  criteria  for 
clothing  and  materiel  which  may  be  required  for  use  by  both  men  and  women. 


'White,  R.  M.  An  annotated  bibliography  of  U.  S.  Army  anthropology  (1947—1977). 
Technical  Report  NATICK/TR-78/012,  U.  S.  Army  Natick  Research  and  Development 
Command,  Natick,  Mass.,  1977.  (AD  A060  939) 
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2.  THE  J.  S.  ARMY  ANTHROPOMETRIC  SERIES 

The  anthropometric  data  presented  in  this  report  are  based  upon  six  series:  Army 
men  _ 1946;  Army  women  - 1946;  Army  men  - 1966;  Army  men  (basic  tuinees)  - 
1966;  Army  women  - 1977;  and  Army  men  (basic  trainees)  - 1977.  Anthropometric 
data  on  U.  S.  Army  aviation  personnel  will  not  be  included  in  this  report. 

a.  U.  S.  Army  Men  — 1946 

A major  anthropometric  survey  of  U.  S.  Army  men  was  carried  out  by  the 
Quartermaster  Corps  in  1946  under  the  direction  of  Francis  E.  Randall.  In  this  survey, 
105,062  men  were  measured  at  six  spearation  centers;  of  the  total,  96,381  men  were 
World  War  II  separatees  and  8,681  men  were  new  inductees.  Sixty-six  body  measurements 
were  obtained  on  all  individuals.  This  was  the  first  extensive  Army  anthropometric  survey 
to  be  conducted  primarily  to  provide  body  size  data  for  the  design,  sizing  and  tariffing 
of  military  clothing  and  personal  equipment.  The  tremendous  volume  of  data  accumulated 
in  this  survey  proved  difficult  to  process  in  detail  with  punched  cards  before  tht  use 
of  high-speed  computers  and  magnetic  tapes.  Consequently,  data  on  a selected  sample 
of  approximately  25,000  men  were  utilized  as  a "working  series"  for  the  1946  Army 
men.  A large  number  of  technical  reports  have  been  published  on  these  data  and  the;r 
applications  for  clothing;  these  may  be  found  in  the  annotated  bibliography  published 
by  White  in  1977. 2 A report  on  the  methodology  of  this  survey  by  Randal!  and  Baer 
was  published  in  1947;3  this  was  subsequently  republished  in  a revised  edition  by  Newman 
and  White  in  1951.  The  1946  anthropometric  data  on  men  were  published  in  1951  by 
Newman  and  White  in  a report  containing  bivariate  charts  and  regression  tables.4 


2 see  reference  1. 

3 Randall,  F.  E.,  and  M.  J.  Baer.  Survey  of  body  size  of  Army  personnel,  male  and  female; 
Project  No.  E-59-46,  Phase  I,  Report  No.  1 - Methodology.  Report  No.  122,  U.  S. 
Army  Quartermaster  Climatic  Research  Laboratory,  Lawrence,  Mass.,  1947.  Revised 
edition  by  R.  W.  Newman  and  R.  M.  White  published  in  1951.  (AD  149  458) 

4 Newman,  R.  W.,  and  R.  M.  White.  Reference  anthropometry  of  Army  men.  Report 
No.  180,  U.  S.  Army  Quartermaster  Climatic  Research  Laboratory,  Lawrence,  Mass., 

1951.  (AD  149  45) 


10 


b.  U.  S.  Army  Women  — 1946 


In  the  anthropometric  survey  carried  out  by  the  Quartermaster  Corps  in  1946,  8,864 
U.  S.  Army  women  were  measured  at  three  Army  separation  centers.  The  women  included 
5,216  Women's  Army  Corps  (WAC)  officers  and  enlisted  women,  and  3,648  Army  nurses. 
Sixty-five  body  measurements  were  taken.  A report  by  Randall  on  the  methodology  of 
this  survey  was  published  in  1947,5  while  the  data  on  women  were  published  in  1949 
by  Randall  and  Munro  in  a report  containing  bivariate  charts  and  regression  tables.6  In 
the  first  publications  of  the  data,  all  of  the  measurements  taken  on  women  were  not 
analyzed.  Consequently,  the  1946  anthropometric  data  on  Army  women  subsequently 
were  transferred  from  punched  cards  to  magnetic  tape  in  1972  and  the  data  were  edited 
through  the  use  of  computer  programs.  As  a result,  anthropometric  data  for  all  of  the 
body  measurements  taken  now  are  available  on  8,100  women;  the  change  in  the  total 
from  8,864  to  8,100  women  was  the  result  of  the  elimination  of  faulty  data  in  the  original 
punched  cards. 

c.  U.  S.  Army  Men  — 1966 

As  a part  of  the  U.  S.  Armed  Forces  anthropometric  surveys  of  1966,  a total  of 
6,682  Army  men  were  measured.  The  Army  series  included  basic  trainees  (40%), 
infantrymen  (51%),  armored  crewmen  (7%),  and  a small  group  of  Army  aviation  personnel 
(2%).  The  men  were  measured  at  twelve  Army  installations  throughout  the  United  States 
between  November,  1965  and  April,  1966.  Seventy  body  measurements  were  taken  on 
each  man.  The  anthropometric  data  from  this  survey  represent  the  first  major  updating 
of  body  size  information  of  U.  S.  Army  personnel  since  the  Quartermaster  survey  of  1946. 
A report  on  the  1966  survey  of  Army  men  was  prepared  by  White  and  Churchill  and 
published  in  197 1.7  Changes  in  the  body  size  of  Army  men  between  1946  and  1966 
were  discussed  in  this  report. 


s Randall,  F.  E.  Survey  of  body  size  of  Army  personnel,  male  and  female;  Project 
E-59-46,  Phase  4,  Report  No.  1 - Methodology  and  general  considerations  (female). 
Report  No.  123,  U.  S.  Army  Quartermaster  Climatic  Research  Laboratory,  Lawrence, 
Mass.,  1947.  (AD  209  809) 

6 Randall,  F.  E.,  and  E.  H.  Munro.  Reference  anthropometry  of  Army  women.  Report 
No.  149,  U.  S.  Army  Quartermaster  Climatic  Research  Laboratory,  Lawrence,  Mass.,  1949. 
(AD  209  837) 

7White,  R.  M.,  and  E.  Churchill.  The  body  size  of  soldiers:  U.  S.  Army 
anthropometry— 1966.  Technical  Report  72-51-CE,  U.  S.  Army  Natick  Laboratories, 
Natick,  Mass.,  1971.  (AD  743  465) 
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d.  U.  S.  Army  Men  (Basic  Trainees)  — 1966 


The  1966  anthropometric  survey  of  U.  S.  Army  men  included  the  measurement  of 
2,639  basic  trainees.  Seventy  body  measurements  were  taken  on  each  man.  The  basic 
trainees  of  1966  included  both  draftees  and  Regular  Army  enlistees.  Since  they  were 
just  beginning  their  Army  training,  they  were  a young  group  of  men  with  less  than  one 
month  of  service.  The  anthropometric  data  for  basic  trainees  were  presented  in  the 
technical  report  on  the  1966  Army  survey.8 

e.  U.  S.  Army  Women  — 1977 

An  anthropometric  survey  of  U.  S.  Army  women  was  conducted  between  November, 

1976  and  February,  1977,  with  women  measured  at  Fort  Sam  Houston,  Texas;  Fort 
McClellan,  Alabama;  Walter  Reed  Medical  Center,  Washington,  D.  C.;  and  Fort  Jackson, 
South  Carolina.  Anthropometric  data  for  69  basic  body  measurements  were  obtained 
on  a sample  of  1,331  women.  An  additional  28  body  measurements  were  taken  on  255 
women,  and  31  head  and  face  measurements  were  made  on  216  women.  In  addition 
to  the  conventional  anthropometry,  14  workspace  measurements  were  taken  on  300 
women,  and  9 static  muscle  strength  measurements  were  made  on  349  women.  The  1,331 
women  measured  included  116  officers,  228  Army  nurses,  and  987  enlisted  women.  The 

1977  survey  of  women  resulted  in  the  first  updating  of  body  size  information  on  Army 
women  since  the  Quartermaster  survey  of  1946.  The  results  of  the  anthropometric  survey 
were  published  in  1977  in  a series  of  three  reports  by  various  authors.9'10'11 


8 See  reference  7. 

9Laubach,  L.  L.,  J.  T.  McConville,  E.  Churchill  and  R.  M.  White.  Anthropometry  of 
women  of  the  U.  S.  Army-1977;  Report  No.  1 - Methodology  and  survey  plan.  Technical 
Report  NATICK/TR— 77/021,  U.  S.  Army  Natick  Research  and  Development  Command, 
Natick,  Mass.,  1977.  (AD  A043  715) 

10Churchill,  E.,  T.  Churchill,  J.  T.  McConville  and  R.  M.  White.  Anthropometry  of  women 
of  the  U.  S.  Army-1977;  Report  No.  2 — The  basic  univariate  statistics.  Technical  Report 
NATICK/TR-77/024,  U.  S.  Army  Natick  Research  and  Development  Command,  Natick, 
Mass.,  1977.  (AD  A044  806) 

1 1 Churchill,  T.,  E.  Churchill,  J.  T.  McConville  and  R.  M.  White.  Anthropometry  of  women 
of  the  U.  S.  Army-1977;  Report  No.  3 - Bivariate  frequency  tables.  Technical  Report 
NATICK/TR-77/028,  U.  S.  Army  Natick  Research  and  Development  Command,  Natick, 
Mass.,  1977.  (AD  A046  692) 
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f.  U.  S.  Army  Men  (Basic  Trainees)  - 1977 


At  the  conclusion  of  the  anthropometric  survey  of  U.  S.  Army  women  in  1977, 
a sample  of  287  Army  men  were  measured.  This  group  consisted  of  newly-inducted  men 
who  were  undergoing  basic  training  at  Fort  Jackson,  South  Carolina.  The  opportunity 
to  obtain  measurements  on  men  made  by  the  same  technicians  at  the  same  time  and 
place,  and  using  precisely  the  same  measuring  techniques,  provided  a unique  source  of 
comparative  data  for  the  design  of  Army  clothing,  equipment  and  workspaces  which, 
increasingly,  must  accomodate  the  wide  range  of  sizes  represented  by  both  sexes. 
Fifty-seven  of  the  93  body  measurements  taken  on  women  were  made  on  the  sample 
of  men,  while  31  head  and  face  measurements  were  taken  on  102  men.  In  addition, 
14  workspace  measurements  were  made  on  106  men,  and  9 static  muscle  strength 
measurements  were  made  on  102  men.  A report  of  the  anthropometric  data  on  the  Army 
men  measured  in  1977  was  published  by  McConville,  E.  Churchill,  T.  Churchill  and  White 
in  1977.' 2 

g.  U.  S.  Army  Aviation  Personnel 

U.  S.  Army  aviation  personnel  have  been  measured  in  three  anthropometric  surveys. 
In  the  first,  carried  out  in  1959,  500  Army  aviators  were  measured  at  four  Army  posts; 
40  body  measurements  were  taken  on  each  man.  The  sample  included  commissioned 
and  warrant  officers,  and  both  fixed  wing  and  rctary-wing  pilots  were  represented.  This 
was  the  first  such  survey  on  Army  aviators.  A technical  report  on  the  survey  was  published 
by  White  in  1961.' 3 In  the  second  survey,  1,640  Army  warrant  officer  candidate  flight 
trainees  were  measured  at  Fort  Rucker,  Alabama  in  1967—1968;  nine  body  measurements 
were  made.  A report  on  this  work  was  published  by  Schane  et  al.,  in  1969. 14  In  the 
third  survey,  a sampling  of  1,482  Army  aviation  personnel  were  measured  at  Fort  Rucker, 


' 2 McConville,  J.  T.,  E.  Churchill,  T.  Churchill  and  R.  M.  White.  Anthropometry  of  Women 
of  the  U.  S.  Army  —1977;  Report  No.  5 - Comparative  data  for  U.  S.  Army  men. 
Technical  Report  NATICK/TR-77/029,  U.  S.  Army  Natick  Research  and  Development 
Command,  Natick,  Mass.,  1977.  (AD  A048  591) 

l3White,  R.  M.  Anthropometry  of  Army  aviators.  Technical  Report  EP-150,  U.  S. 
Army  Quartermaster  Research  and  Engineering  Center,  Natick,  Mass.,  1961.  (AD  363  357) 

l4Schane,  W.  P.,  D.  E.  Littell  and  C.  G.  Moultrie.  Selected  anthropometric  measurements 
of  1640  U.  S.  Army  warrant  officer  flight  candidate  trainees.  USAARL  Report  No.  69-2, 
U.  S.  Army  Aeromedical  Research  Laboratory,  Fort  Rucker,  Alabama,  1969.  (AD 
688  856) 
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Alabama  in  1970.  The  series  included  enlisted  men  (crew  chiefs,  mechanics,  door  gunners), 
warrant  officer  and  warrant  officer  candidate  trainees,  warrant  officer  rated  pilots, 
commissioned  trainees,  and  commissioned  pilots;  both  fixed-wing  and  rotary-wing  pilots 
were  represented.  Eighty-five  anthropometric  measurements  were  made  on  each  individual. 
The  report  of  this  survey  was  prepared  by  Churchill,  McConville,  Laubach  and  White  and 
published  in  1971.' 5 

Due  to  different  criteria  of  selection  and  training,  U.  S.  Army  aviation  personnel  are 
considered  to  be  a specialized  segment  of  the  Army  population.  Anthropometric  data 
on  Army  aviators  show  some  differences  from  Army  men  in  general.  The  anthropometry 
of  Army  aviators  is  not  discussed  in  this  report;  detailed  anthropometric  data  on  U.  S. 
Army  aviators  may  be  found  in  the  referenced  technical  reports. 


15 Churchill,  E.,  J.  T.  McConville,  L.  L.  Laubach  and  R.  M.  White.  Anthropometry  of 
U.  S.  Army  aviators— 1970.  Technical  Report  72-52-CE,  U.  S.  Army  Natick 
Laboratories,  Natick,  Mass.,  1971.  (AD  743  528) 
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3.  MILITARY  DOCUMENTATION  OF  ANTHROPOMETRIC  DATA 


In  addition  to  publication  in  technical  reports,  U.  S.  Army  anthropometric  data  now 
are  included  in  official  documents  published  by  the  U.  S.  Department  of  Defense.  Several 
of  these  will  be  reviewed  in  order  to  indicate  the  anthropometric  data  which  are  presented. 

a.  Military  Standard  1472 

Military  Standard:  Human  Engineering  Design  Criteria  for  Military  Systems, 
Equipment  and  Facilities  (MIL-STD-1472),  approved  by  the  Department  of  Defense, 
is  mandatory  for  use  by  all  Departments  and  Agencies  of  the  Department  of  Defense. 
This  document  was  first  published  9 February  1968.  Anthropometric  data  in  the  first 
edition  consisted  of  5th  and  95th  percentile  values  (in  both  inches  and  centimeters)  for 
measurements  of  men  representing  U.  S.  Air  Force  flying  personnel  (1950),  U.  S.  Navy 
aviators  (1964),  and  U.  S.  Army  separatees  (1946).  The  second  edition, 

Ml  L— STD— 1472A,  dated  15  May  1970,  included  5th  and  95th  percentile  values  for 
measurements  of  men  representing  U.  S.  Army  personnel  (1966),  U.  S.  Navy  aviators 
(1964),  and  U.  S.  Air  Force  flying  personnel  (1967).  The  third  edition,  MIL— STD-1472B, 
dated  31  December  1974,* 6 presented  anthropometric  data  in  the  form  of  5th  and  95th 
percentile  values  for  measurements  of  ground  troops,  aviators,  and  women.  Data  for  ground 
troops  consisted  of  measurements  of  6,682  U.  S.  Army  men  and  2,008  U.  S.  Marines, 
both  measured  in  1966.  Data  for  aviators  were  based  on  measurements  of  1,482  U.  S. 
Army  aviators  (1970),  of  1,549  U.  S.  Navy  Pilots  (1964),  and  of  2,400  U.  S.  Air  Force 
flying  personnel  (1967).  The  anthropometric  data  for  military  women  consisted  of 
measurements  of  8,100  U.  S.  Army  WAC  personnel  and  Army  nurses,  measured  in  1946, 
and  of  1,905  U.  S.  Air  Force  WAF  personnel  and  USAF  nurses,  measured  in  1968. 

The  latest  revision  of  Ml  L— STD— 1472B  consists  of  Notice-2,  dated  30  May  1978. 
In  this  document,  the  anthropometric  data  for  ground  troops  include  data  on  287  Army 
men  (basic  trainees)  measured  in  1977,  as  well  as  on  Army  men  and  U.  S.  Marines  measured 
in  1966.  There  have  been  no  changes  in  the  Army,  Navy  and  Air  Force  data  for  aviators. 
The  anthropometric  data  for  women  are  based  upon  measurements  of  1,330  U.  S.  Army 
women  and  nurses,  measured  in  1977,  and  of  1,905  U.  S.  Air  Force  WAF  personnel  and 
nurses,  measured  in  1968. 


16 Department  of  Defense.  Military  standard:  Human  engineering  design  criteria  for 
military  systems,  equipment  and  facilities.  MIL— STD— 1472B.  U.  S.  Government  Printing 
Office,  Washington,  D.C.,  31  December  1974. 


15 


b.  Military  Standardization  Handbook  759 

A military  standardization  handbook  entitled  Human  Factors  Engineering  Design  for 
Army  Materiel  (MIL-HDBK-759)  was  published  on  12  March  1975.' 7 This  document, 
developed  by  the  U.  S.  Army  Human  Engineering  Laboratory,  provides  basic  information 
on  human  factors  engineering  design  for  Army  materiel.  However,  it  is  not  intended 
to  be  referenced  in  its  entirety  for  mandatory  use  in  procurement  specifications  except 
for  informational  purposes.  U.  S.  Army  anthropometric  data  are  included  in  this 
handbook.  The  data  consist  of  selected  percentile  values  between  the  1st  and  99th 
percentiles,  given  in  both  centimeters  and  inches.  Data  presented  are  for  a total  series 
of  6,682  Army  men,  for  2,639  basic  trainees,  for  3,429  infantrymen,  and  for  489  armored 
crewmen,  measured  in  1966;  for  1,482  U.  S.  Army  aviation  personnel  (1970);  and  for 
8,100  U.  S.  Army  WAC  personnel  and  Army  nurses  (1946).  A revised  edition  of 
MIL— HDBK— 759  is  in  preparation  in  which  the  1946  data  on  Army  women  will  be 
replaced  and  superseded  by  the  new  1977  anthropometric  data  on  Army  women. 

c.  Engineering  Design  Handbook:  Metric  Conversion  Guide 

An  Engineering  Design  Handbook:  Metric  Conversion  Guide  (DARCOM  Pamphlet 
706—470)  was  published  by  Headquarters,  U.  S.  Army  Materiel  Development  and 
Readiness  Command,  dated  5 July  1976.' 8 This  document  pertains  to  the  process  of 
conversion  to  the  International  System  of  Units  (SI)  or  the  "metric"  system  from  the 
English  or  "inch"  system  (U.  S.  customary  units).  In  an  example  selected  to  illustrate 
conversion  from  centimeters  to  inches  or  from  inches  to  centimeters,  U.  S.  Army 
anthropometric  data  are  presented  in  a table  of  percentile  values  in  both  centimeters  and 
inches;  these  data  were  taken  from  MIL— STD— 759. 


1 7 Department  of  Defense.  Military  standardization  handbook:  Human  factors  engineering 
design  for  Army  materiel.  Ml  L-HDBK— 759.  U.  S.  Government  Printing  Office, 
Washington,  D.  C.,  12  March  1975. 

18 Department  of  the  Army.  Engineering  design  handbook:  Metric  conversion  guide. 
DARCOM  Pamphlet  706—470.  Headquarters,  U.  S.  Army  Materiel  Development  and 
Readiness  Command.  U.  S.  Government  Printing  Office,  Washington,  D.C.,  5 July  1976. 
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4.  THE  U.  S.  ARMY  SOURCE  DATA 


a.  Summary  Tables  of  Anthropometric  Data 

U.  S.  Army  anthropometric  data  for  men  and  women  measured  between  1946  and 
1977  are  presented  in  24  summary  tables.  The  sequence  of  these  tables  is:  U.  S.  Army 
men  - 1946,  U.  S.  Army  men  - 1966,  U.  S.  Army  men  (basic  trainees)  - 1966,  U.  S. 
Army  men  (basic  trainees)  — 1977,  U.  S.  Army  women  - 1946,  and  U.  S.  Army 
women  - 1977.  Comparisons  of  body  size  between  Army  men  of  1946  and  1966,  between 
Army  women  of  1946  and  1977,  or  between  Army  men  of  1966  and  Army  women  of 
1977  may  be  made  with  reference  to  these  data.  The  men  measured  in  1977  at  the 
conclusion  of  the  anthropometric  survey  of  Army  women  were  Army  basic  trainees;  since 
any  direct  comparison  of  data  should  be  made  between  similar  groups,  data  for  the  1966 
basic  trainees  are  included  here  in  order  to  provide  comparative  data  for  an  evaluation 
of  body  size  in  these  young  men. 

Two  tables  of  data  are  given  for  each  of  these  Army  series.  The  first  table  contains 
statistical  values  and  the  second  table  presents  selected  percentile  values  for  the 
anthropometric  measurements.  The  metric  system  is  used  in  the  initial  collection  of 
anthropometric  data  and  all  body  measurements  (except  for  weight)  are  made  in 
millimeters.  Therefore,  the  first  set  of  12  summary  tables  shows  statistical  and  percentile 
values  expressed  in  centimeters.  Since  conversion  to  and  use  of  the  metric  system  is 
still  in  a transitional  phase  in  the  United  States,  many  users  of  anthropometric  data  are 
not  as  yet  familiar  with  data  in  centimeters.  Consequently  the  second  set  of  12  summary 
tables  shows  statistical  and  percentile  values  expressed  in  inches  (U.  S.  customary  units). 

The  summary  tables  presented  here  show  all  of  the  anthropometric  data  obtained 
for  each  of  the  six  representative  series  under  discussion.  These  tables  thus  indicate  the 
source  data  which  may  be  used  for  further  analyses  or  applications.  While  all  of  the 
anthropometric  data  have  been  published  previously  in  technical  reports,  only  the  1966 
data  on  Army  men  and  the  1966  data  on  basic  trainees  have  been  presented  in  the  form 
of  summary  tables.  Most  of  these  tables  then  have  not  been  published  before. 
Anthropometric  data  for  other  specific  samples  of  Army  men,  such  as  infantrymen  or 
armored  crewmen,  may  be  found  in  the  published  technical  report  on  the  1966 
anthropmetric  survey  of  U.  S.  Army  men. 

Detailed  information  on  definitions  of  the  body  measurements  and  on  measurement 
techniques  may  be  found  in  the  referenced  technical  reports.  The  locations  of 
measurements  on  the  body  and  the  methods  of  measurement  also  are  illustrated  in  the 
technical  reports.  Information  on  the  terminology  of  body  measurements  may  be  found 
in  the  Appendix  (page  286)  of  this  report. 
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Conventional  statistical  values  for  the  anthropometric  data  are  shown  in  the  statistical 
tables.  These  are:  the  number  of  individuals  measured  (N),  the  arithmetic  mean  (or 
average)  value  for  the  measurement  (Mean),  the  standard  error  of  the  mean  (SE(M)),  the 
standard  deviation  (S.D.),  the  standard  error  of  the  standard  deviation  (SE(SD)),  and  the 
coefficient  of  variation,  expressed  as  a percent  (V(%) ) . The  range  for  each  measurement 
is  indicated  by  the  minimum  value  (Min.),  the  maximum  value  (Max.),  and  the  total  range, 
which  is  the  difference  between  the  minimum  and  maximum  values.  Finally,  a stature 
ratio  is  given.  This  is  obtained  by  dividing  the  mean  value  for  each  measurement  by 
the  mean  stature  for  that  series.  The  ratios  shown  in  the  tables  may  be  converted  into 
percentages  by  multiplying  by  100.  A stature  ratio  of  0.520  for  sitting  height,  for  example, 
indicates  that  mean  sitting  height  is  52  percent  of  mean  stature  for  that  particular  series. 
The  stature  ratios  thus  serve  as  a useful  basis  for  the  comparison  of  body  proportions. 


Selected  percentile  values  are  shown  in  the  percentile  tables.  These  are:  the  1st, 
2nd,  5th,  10th,  25th,  50th,  75th,  90th,  95th,  98th,  and  99th  percentiles  for  each 
measurement.  However,  due  to  the  small  sample  size  (287  men),  only  selected  percentile 
values  between  the  5th  and  the  95th  percentiles  are  given  for  the  1977  U.  S.  Army 
basic  trainees.  The  50th  percentile  value  is  the  median  value  for  each  measurement.  The 
range  in  the  percentile  tables  shows  the  difference  or  spread  between  the  1st  and  99th 
percentile  values. 


c.  Tables  of  Statistical  and  Percentile  Values  in  Centimeters 

In  the  following  twelve  summary  tables  of  anthropometric  data,  statistical  and 
percentile  values  are  presented  for:  U.  S.  Army  men  - 1946,  U.  S.  Army  men  — 1966, 
U.  S.  Army  men  (basic  trainees)  - 1966,  U.  S.  Army  men  (basic  trainees)  - 1977,  U.  S. 
Army  women  - 1946,  and  U.  S.  Army  women  - 1977.  Values  are  expressed  in 
centimeters  for  all  of  the  body  measurements,  while  weight  is  shown  in  kilograms  and 
age  is  given  in  years. 

The  body  measurements  in  these  tables  are  grouped  under  the  following  headings: 
Weight,  Standing  Measurements,  Sitting  Measurements,  Depth  and  Breadth  Measurements, 
Circumferences,  Limb  Circumferences,  Surface  Measurements,  Head  and  Face 
Measurements,  Hand  Measurements,  Foot  Measurements,  and  Age. 

Similar  summary  tables  of  statistical  and  percentile  values  given  in  inches  may  be 
found  beginning  on  page  79. 
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TABLE  1.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEN  - 1946 
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TAB  IE  1.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  KEK  - 1946  (continued) 
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42  Shoulder  Length  24,453  15.37  0.01  1.70  0.00  11.06  10.2  21.2  11.0  . 088 

43  Interscye,  Back  24,432  37.63  0.02  3.00  0.01  7.97  24.5  50.5  26.0  . 216 

44  Sleeve  Length  24,470  81.00  0.03  4.39  C.02  5.42  63.0  99.0  36.0  .466 

45  Crotch  Length  24,434  72.32  0.04  5.70  0.02  7.88  51.0  99.0  48.0  .416 


TABLE  1.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MKN  - 1946  (continued) 
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TABLE  2.  PEHCEJJTILE  VALUE3  FOR  U.  S.  ARJIY  l-TEIJ  - 1946 


TABLE  2.  PERCENTILE  VALUES  FOR  U.  S.  ,IRMY  MEN  - 1946  (continued) 


41  Ankle  Circumference  23.1  23.4  23.9  24.4  23.1  26.2  27.2  28.2  28.7  29.5  30.0 


TABLE  2.  PERCENTILE  VALUES  FOR  U.  S.  .\RMY  HEN  - 1946  (continued) 


TABLE  3.  STATISTICAL  V.lLUES  FOR  U.  3.  ARMY  i!EN  - 1966 
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TABLE  3.  STATISTICAL  VALUES  TOR  U.  S.  ARMY  MEN  - 1966  (continued) 
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TABLE  4.  PERCENTILE  VALUES  FOR  U.  S.  ARMY  I1EN  - 1966  (continued) 


TABLE  4.  PERCEMTILE  VALUES  FOK  U.  3.  ARMY  MEM  - 1966  (continued) 


58  Interpupillary  Breadth  5.2  5.3  5.5  5.6  5.9  6.1  6.4  6.6  6.8  7.0  7.1 


IrtBLE  4.  PIIRCEI.'TILS  VAiDb'S  FOR  V.  J.  AJiMY  j’EJJ  - 1966  (continued) 


22.17  years  lumber  of  nen  - 6682 


TABLE  5.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEN  (BASIC  TRAINEES)  - 1966 
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TABLE  5.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEN  (BASIC  TRAINEES)  - 1966  (continued) 
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TABIE  5.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  MEN  (BASIC  TRAINEES)  - 1966  (continued) 
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TABLE  6.  PERCENTILE  VALUES  FOR  U.  3.  ARMY  Jffii:  (BASIC  TRAINEES)  - 1966 


Shoulder-Elbow  Length  32.7  33.1  33. ft  34. 4 35.6  3o.S  ?-'.C  3Q.l  3°.?  4C.6  41.2 


TABLE  6.  PERCELTILE  VALUES  FOR  U.  S.  ARMY  MSI  (BASIC  TRAINEES)  - 1966  (continued) 
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TABLE  7.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEN  (BASIC  TRAINEES)  - 1977 
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TABLE  7.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEN  (BASIC  TRAIiiEES)  - 1977  (continued) 
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TABLE  7.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  KEH  (BASIC  TRAINEES)  - 1977  (continued) 
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TABLE  8.  PERCENTILE  VALUES  FOR  U.  3.  .IRIIY  lOSN  (BASIC  TRAINEES)  - 1977 


15  Radi ale- Stylion  Length  24.4  25.0  25.8  26.8  27.9  29.C  29.6 


27  3iacromial  Dreadth  36.1  36.9  38.1  39.5  40.9  42.0  42.6 


TABLE  8.  FERCEL'TILE  VALUES  FOR  U.  5.  ARMY  KEN  (BASIC  TRAINEES)  - 1977  (continued) 
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TABLE  8.  PERCENTILE  VALUES  FOR  U.  3.  ARMY  MEN  (BASIC  TRAINEES)  - 1977  (continued) 
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TABLE  8.  PERCENTILE  VALUES  FOR  U.  S.  AR1IY  1IEK  (BASIC  TRAINEES)  - 1977  (continued) 


TABLE  e.  PSRCEIITILE  VALUES  FOR  U.  S.  .LRMY  MEIJ  (BaSIC  TRAINEES)  - 1977  (continued) 
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Lean  Age  - 19.66  years  E umber  of  men 


TABLE  9.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  ’.OMEN  - 1946 


TABLE  9.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  UDHEN  - 1946  (continued) 
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Lateral  Ueck  Point  to  ,/aist  8111  42.48  0.03  2.51  0.02  5.98  30.0  52.0  22.0 
Axilla  to  Waist  Length  8113  23.14  0.03  2.66  0.02  11.73  10.0  35.0  25.0 
Crotch  Length  7778  70.05  0.07  5.77  0.05  8.29  46.0  99.0  53.0 
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TABLE  10.  PEiiCEIJTILE  VALUES  FOR  U.  S.  ARIIY  WO MSK  - 1946 


Buttock-Knee  Length  50.0  50.8  52.0  53.1  54.8  56.8  58.7  60.6  61.7  63.2  64.3  14.3 


TABLE  10.  PERCENTILE  VALUES  FOR  U.  S.  ARMY  UOMEN  - 1%6  (continued) 


TABLE  10.  PERCENTILE  VALUES  FOR  U.  3.  ARMY  NOMEN  - 1946  (continued) 


57  Nose  Breadth  2.5  2.6  2.7  2.8 


TABLE  10.  PERCELTILE  VALUES  FOR  U.  3.  .ARMY  VJOMEN  - 1946  (continued) 
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Radiale-Ltylion  Length  255  24.37 


TABLE  11.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  VJDMEN  - 1977  (continued) 


(V  fV'C  ® ia 

CVif\0  0'>0(\|OHUMA 

IA-JOI  HC\i  H o PX'i  n 


-4 

CA  A-  (A  A- 

0(0  41A 

ca 

C^tA4H 

H ia  CO  (A 

rH 

rH  iH  rH  CM 

OJ  (\  H CM 

H-O  O'  O Off'Mn-JtO 

rr\r-ttMOr>'OC^C' — }<> 
CNi  OJ  rH  i — I ( — t i — 1 H H H 


• • • 

o -4 

H H n 


CAsO  (A  vO 


A-  O A/  O 
H (N)  i — i CsJ 


O CO  rH  r- 

• • • • 

o o a-  a- 


cvrHA/r^oocAA-rHLA 

• ••••••••• 

\C  -4  0 r^-H  cc  oo 
O'  cc  -^niAfV  HvO  -4  vO 


CA  AJ  rH 
CA  fA  CA 


CO  O O rH  vO  rH  -4  CO 


O O O O' 


O nO  CT-  A- 
CA  LA  CA  -4 


H H (Ni  ~4  A- 

nc^r^c^c^HcNr^-^cc 

O At  A1  ca  rH  H 4^4 


la  ca  A- 

H i — I i — I 


la  -4  a-  la  vO  r\f^H 


ca  o a~  cc 

C\i  H H Oi 


O vO  (Nl  O 
ca  ca  Ai  <A 


(MHHv£)lA0Ur-j4O 
Atr^A/-4c\tAtLArH4Dc\t 
• •••••••*• 

-4  -4  la  la  la  ca  CO  la  la  la 


-HO'Cn 

A-  O CO 


A~  O ' C cc 

lAvO  40^ 


SO  O O \0 


H W 4)  4 
ia  r\  CMA 


4 la  O CO 


A-  O-  CA  CO  4(V<)  WMAvO 

OOOOOHOOOO 

• ••<•••••• 

oooooooooo 


OOA 

... 

o o o 


-4-  ir\  O ir\ 
O O iH  O 


O O O O 


r-  -4  c'-n  -4 
OOHH 

...  * 

o o o o 


vO  43  O C- 


r-l  O'  r~ 


31 

la  -4  CNJ  OrOvO  COO 

nnH  h (nj  oj  Hoj  (\  n 

At  CNi  LA 

• • • 

At  At  At 

CO  4 c\  4 

• • • • 

rH  At  At  At 

sO  (V  OOJ 

t » 1 * 

rH  A/  At  CA 

3E(M) 

OOuaHOC^COC^sOCO 

POOrHOr-IOOOO 

OOOOOOOOOO 

0.06 

0.06 

0.16 

0.05 

0.07 

0.14 

0.07 

O nO  o O 
rH  O <H  Ai 

• • • • 

o o o o 

Mean 

CO-4'OiACNfr^HO'CCU> 

O43ir\CViA0'-4CT"0CC 

..•«....«• 

LAC'SF'vr'rC'lOUNOHC'- 

«C^4M^i-4lNiHin-4ir\ 

22.92 

18.29 

21.91 

A CO  C'*  Cs- 
(V  IA(V 
• • • • 

CO  LA  CA  LA 
(V  (\  (V  (A 

fH  LA  00  O 

o-  o o At 

• • • • 

A (V  (MO 
CA  -4  At  CA 

H 

rH  rH  rH  LA  rH  LAs  LA  rH  rH  rH 
r\(Ar\iAcoAAr\nn 
n co  n cv  ro  oj  oi  cacaca 

rH  rH  rH  rH  rH  rH  rH 

rH  rH  LA 
CA  CA  LA 
CA  CA  At 

rH  rH  LA  rH 
CA  CA  LA  rA 
CA  CA  CM  CA 
rH  rH  rH 

LA  rH  LA  LA 
LA  CA  LA  LA 
At  CA  At  Af 

ro|  a 
p 3 


m o 


c c 

3J§ 

P -H  * 

x:  rr>  5 
m £ 

•H  •*  H 
<D  «P  M 
X -C  I 
bO  u 
bO*H  0) 

c o>  -q 

•n  I H 

•P  Q>  0 

In  M ^ 


sz 

ft 

c 

•C  -5  p 
ft  Q,  ft 

C -H  -H 

_ fl> 

O.  no  P 

ft  .5  s 

Q fc.  « 

i i * 
d ^ w 


M 

C 

•H 

-P  -P 

X -P 

bO  bO«H 
•H  C CO  X 
0)  -H  -P 
X -P  « w 
-P  -P  c 
0)  -H  x <V 
O CO  bCH 

§ « « <u 
fn  P X n> 
rt  £ C 
v aor-j  t2 
rH  -H  ftJ  I 
O D fl)  Jd 
X -P  o 

ft  a)  id  -S 

•h  o)  q,p 


■C  • 
-C  P P 
P e.x 

o.  a)  a 

0)  Q 

a 

P s 

p in  g 

III 


CVri-4ir\v0C^CD0'O 

Orc\)(NC\|(NC\ICVC\rr'S 


Hivn 

ri  c*>  c»> 


4 iaso 


co  o O H 

r\  -4  -4 


64 


TABLE  11.  BTATIBTICAL  VALUE!  FOR  U.  B.  ARMY  .JUKEIJ  - 1977  (continued) 
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.5  Gluteal  Furrow  Height  65.6  66.5  67.9  69.2  71.4  73.9  76.6  79.3  61.0  83.1  84.6  19.0 
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39  shoulder  (Bidelt.)  Breadth  37.3  37.7  33.4  39.2  40.5  42.0  43.5  44.8  45.7  46.7  47.5  10.2 


ABLE  12.  PERCE.' .'TIUS  VALUES  FuK.  B.  j.  .JJl'Y  X.2Si’  - 1977  (continued 


Trunk  Circum.,  Sit.  131.7  132.7  134.3  137. C 141.3  11.6.3  151.4  155.9  158.7  161.8  164.0  32.3 


TA3L3  12.  PI^HCil.'TILE  VALUES  IXAl  Li.  •>.  mIJIY  .JOIiET  - 19?7  (continued) 
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77  Crotch  Len-^th  53.1  60.5  63.7  66.2  69.7  73.1  76.5  79.6  81.5  63.8  85.3  27 .2 


TA3LE  12.  PEHCEL'TILE  VALUES  FOR  U.  S.  ARMY  VJDMEN  - 1977  (continued) 


TABLE  12.  PERCE’ TILE  VALUES  FOR  i.  5.  ARKY  VJOHETi  - 1977  (continued) 
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104  Kenton-Crinion  15.7  15.9  16.2  16.5  17.0  17.6  18.1  18.6  19.0  19.3  19.5 


115  Hand  Circumference  16.5  16.7  17.0  17.3  17.8  13.4  19.0  19.6  19.9  20.2  20.4  3.9 


d.  Tables  of  Statistical  and  Percentile  Values  in  Inches 

In  the  following  twelve  summary  tables  of  anthropometric  data,  statistical  and 
percentile  values  are  presented  for:  U.  S.  Army  men  - 1946,  U.  S.  Army  men  — 1966, 
U.  S.  Army  men  (basic  trainees)  - 1966,  U.  S.  Army  men  (basic  trainees)  - 1977,  U.  S. 
Army  women  - 1946,  and  U.  S.  Army  women  - 1977.  However  due  to  the  small  size 
of  the  sample  (287  men),  only  selected  percentile  values  between  the  5th  and  the  95th 
percentiles  are  given  for  the  1977  U.  S.  Army  basic  trainees. 

Values  are  expressed  in  inches  for  all  of  the  body  measurements,  while  weight  is 
shown  in  pounds  and  age  is  given  in  years. 

The  body  measurements  in  these  tables  are  grouped  under  the  following  headings: 
Weight,  Standing  Measurements,  Sitting  Measurements,  Depth  and  Breadth  Measurements, 
Circumferences,  Limb  Circumferences,  Surface  Measurements,  Head  and  Face 
Measurements,  Hand  Measurements,  Foot  Measurements,  and  Age. 
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TABLE  13.  STATISTICAL  VALUES  FOR  l).  S.  ARMY  MEN  - 1%6 
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19  Chest  Breadth  24,574  11.14  0.00  0.77  0.CC  6.91  8.1  15.2  7.1  .163 

20  Bi-iliac  3readth  24,518  11. 46  0.C0  0.79  0.00  6.89  8.9  15.9  7.0  .167 

21  Elbow— Elbow  Breadth  24,590  17.54  0.C1  1.54  G.C1  8.78  13.6  24.2  10.6  .256 

22  Hip  Breadth,  Sitting  24,575  13.95  0.01  0.90  0.00  6.45  11.2  19.9  8.7  .204 
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Ankle  Circumference  9.1  9.2  9.4  9.6  9.9  10.3  10.7  11.1  11.3  11.6  11.8 


TABLE  14.  PERCKL'TILE  VALUES  FOR  U.  3.  ARMY  MblJ  - 1946  (continued) 
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TABLE  15.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEN  - 1966 
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TABLE  16.  PERCENTILE  VALUES  FOR  V.  3.  ,\RMY  MEM  - 1966  (continued) 


TABLE  16.  FERCELTILE  VALUES  FOR  U.  :i.  ARMY  *3311  - 1966  (continued) 


43  Interscye,  Maximum  17.2  17.6  18.3  18.8  19.7  20.7  21.7  22.6  23.1  23.8 


58  Interpupillary  Breadth  2.06  2.10  2.15  2.21  2.31  2.41  2.52  2.61  2.67  2.74  2.80  0.74 


TABUS  16.  PERCENTILE  VALUES  FOR  U.  S.  ARMY  HER  - 1966  (continued) 


TABLE  17.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  I-SN  (BASIC  TRAINEES)  - 1966 
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TABLE  17.  STATISTICAL  VALUES  FDR  U.  S.  ARMY  MEN  (BASIC  TRAINEES)  - 1966  (continued) 
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TABLE  18.  PERCENTILE  VALUES  TOR  U.  3.  ARMY  MEN  (BASIC  TRAINEES)  - 1966  (continued) 


53  Interpupillary  Breadth  2.05  2.08  2.13  2.19  2.29  2.41  2.51  2.60  2.66  2.73  2.79  0.7k 
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TABLE  19.  STATISTICAL  VALUES  Edit  U.  S.  ARMY  KEN  (BASIC  TRAINEES)  - 1977 
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TABLE  19„  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEN  (BASIC  TRAINEES)  - 1977  (continued) 
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TABLE  20.  PERCE! iTILE  VALUES  FOR  U.  3.  ARMY  MEM  (BASIC  TRAINEES)  - 1977  (continued) 


27  Biacromial  3readth  14.2  14.5  15.0  15.6  16.1  16.5  16.8 
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Mean  Age  - 19.66  years  Number  of  men 


TABLE  21.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  VJOMEIJ  - 1946 
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22  Hip  Breadth,  Sitting  8120  14.54  0.01  1.11  0.01  7.76  10.6  19.7  9.1 
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TABLE  21.  STATISTICAL  VALUES  FOR  U.  S.  ARM  VJDI1EN  - 1946  (continued) 
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TABLE  22.  rERCEi.TILE  VALUES  TOR  U.  S.  ARMY  '.CUEN  - 1%6  (continued) 


TABLE  22.  PERCS.'iTILE  V.ILUE3  FOP.  U.  3.  ARMY  -JOIIEN  - 1946  (continued 


Breadth  0.97  1.00  1.05  1.10  1.16  1.23  1.29  1.37  1.42  1.50  1.57  0.60 


liean  Age  - 27.30  years  Humber  of  women  - 8100 


TABLE  23.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  iJOMEtl  - 1977 
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TABLE  23.  STATISTICAL  VALLES  FUR  U.  3.  ARMY  VJOMEN  - 1977  (continued) 
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TABLE  23.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  WOMEN  - 1977  (continued) 
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64  Ankle  Circumference  1331  8.16  0.01  0.49  0.01 


TABLE  23.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  ’.JOISEII  - 1977  (continued) 
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TABLE  24.  PERCENTILE  V.VLUE5  FOR  U.  3.  ARMY  WOMEN  - 1977  (continued) 


TABLE  24.  PERCENTILE  VALUES  FOR  U,  J.  ARMY  'JUMEN  - 1977  (continued) 


104  Henton-Crinion  6.18  6.26  6.38  6.50  6.70  6.92  7.14  7.34  7.46  7.60  7.68  1.50 


115  Hand  Circumference  6.51  6.59  6.71  6.83  7.02  7.26  7.49  7.70  7.82  7.95  8.02  1.51 


TABLE  24.  PERCENTILE  VALUES  FOR  U.  S.  ARMY  .MIEN  - 1977  (continued) 


Iiean  Age  - 23.10  years  Number  of  women  - 1331 


5.  U.  S.  ARMY  BODY  MEASUREMENTS 


a.  Tables  of  Body  Measurements 

The  source  data  presented  in  the  summary  tables  of  the  previous  section  show  the 
anthropometric  data  available  for  the  six  series  of  Army  personnel  analyzed  in  this  report. 
In  order  to  facilitate  direct  comparisons  of  body  measurements  among  these  series,  the 
anthropometric  data  have  been  rearranged  and  are  presented  in  this  section  measurement 
by  measurement.  Thus  the  weights,  the  statures,  the  chest/bust  circumferences,  and  all 
other  measurements  for  the  six  series  have  been  grouped  together  so  that  all  values  for 
any  one  measurement  may  be  examined  at  a glance.  However,  not  all  measurements 
were  taken  on  all  of  the  series;  in  some  cases  a particular  measurement  may  have  been 
made  on  only  two  or  three  of  the  series.  Measurements  taken  on  only  one  of  the  series 
have  not  been  included  here,  with  the  one  exception  of  ear  measurements.  Based  upon 
the  anthropometric  data  available,  a total  of  118  body  measurements  have  been  collated 
in  this  wcy. 

The  body  measurements  have  been  grouped  in  the  following  sequence:  Weight, 
Standing  Measurements,  Sitting  Measurements,  Depth  and  Breadth  Measurements, 
Circumferences,  Limb  Circumferences,  Surface  Measurements,  Head  and  Face 
Measurements,  Hand  Measurements,  and  Foot  Measurements.  The  Standing  Measurements 
consist  of  stature,  measured  from  the  floor  to  the  top  of  the  head,  together  with  16 
heights  on  the  body,  also  measured  from  the  floor.  Two  arm  segment  lengths,  measured 
with  the  subject  standing,  also  are  included  here.  The  Sitting  Measurements  include  six 
heights  and  five  arm  and  leg  segment  lengths,  all  measured  with  the  subject  in  a seated 
position.  There  are  eight  Depth  and  Breadth  Measurements  of  the  body,  taken  at  the 
shoulders,  chest,  waist,  or  hips.  Under  Circumferences  are  listed  the  major  girth 
measurements  of  the  trunk  (neck,  shoulder,  chest/bust,  waist  and  hip),  together  with 
vertical  trunk  circumference.  The  Limb  Circumferences  include  six  girths  of  the  arm  and 
three  of  the  leg.  The  Surface  Measurements  consist  of  13  measurements  taken  with  the 
tape  lying  along  the  surface  of  the  body  (or  the  arm);  these  are  of  use  primarily  in  the 
drafting  of  clothing  patterns.  There  are  38  detailed  Head  and  Face  Measurements  listed 
here;  these  are  used  not  only  in  the  design  and  sizing  of  helmets  and  other  headwear, 
but  also  for  various  types  of  protective  masks  for  the  face.  Four  basic  Hand  Measurements 
are  given,  as  well  as  eight  basic  Foot  Measurements. 

The  anthropometric  data  presented  in  these  tables  represent  body  measurements  of 
men  wearing  only  undershorts  and  of  women  wearing  only  bra  and  panties;  thus  they 
are  essentially  nude  body  measurements.  Information  on  the  terminology  of  body 
measurements  may  be  found  in  the  Appendix  (page  286)  of  this  report. 
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b.  Tables  of  Statistical  and  Percentile  Values  in  Centimeters 

In  the  following  tables,  anthropometric  data  on  U.  S.  Army  men  and  women  are 
given  in  centimeters  for  a total  of  1 18  body  measurements,  together  with  age.  The  standard 
format  adopted  here  for  presentation  of  these  data  consists  of  tables  on  two  facing  pages. 
On  the  first  or  upper  page  (Table  25a),  the  statistical  values  are  given,  while  on  the  second 
or  lower  facing  page  (Table  25b),  the  percentile  values  are  shown.  In  this  way,  all  of 
the  data  for  both  statistical  values  and  percentile  values  for  any  body  measurement  may 
be  found  on  the  two  facing  pages. 

The  statistical  and  percentile  values  shown  in  these  tables  are  the  same  as  those  given 
in  the  source  tables  of  data  in  a previous  section  (see  page  18).  However  due  to  the 
small  size  of  the  sample  (287  men),  only  selected  percentile  values  between  the  5th  and 
the  95th  percentiles  are  given  for  the  1977  U.  S.  Army  basic  trainees. 

Values  are  expressed  in  centimeters  for  all  of  the  body  measurements,  while  weight 
is  shown  in  kilograms  and  age  is  given  in  years. 

c.  Index  of  Body  Measurements  in  Centimeters 


Pages 


Weight 

Standing  Measurements 

Sitting  Measurements 

Depth  and  Breadth  Measurements 

Circumferences 

Limb  Circumferences 

Surface  Measurements 

Head  and  Face  Measurements 

Hand  Measurements 

Foot  Measurements 

Age 


Statistics  Percentiles 


142 

143 

142 

143 

148 

149 

154 

155 

158 

159 

160 

161 

164 

165 

170 

171 

184 

185 

186 

187 

190 

190 

Similar  tables  of  statistical  and  percentile  values  given  in  inches  may  be  found 
beginning  on  page  191. 
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TAB  IE  25a.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEN  AND  WOMEN  - 1946-1977  (continued) 
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TABLE  25a.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  HEN  AND  ’.OMEN  - 1946-1977  (continued) 
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17  Tibiale  Height 

Men  - 1966  26,664  65.56  0.02  2.85  0.01  6.26  35.5  59.5  26.0  .262 
Men  (Trainees)  - 1977  283  48.31  0.16  2.77  0.12  5.73  40.4  55.8  15.4  .278 
to men  - 1977  255  44.05  0.15  2.47  0.11  5.61  37.0  51.8  14.8  .270 


TABLE  25b.  FERCE1ITILE  VALUES  TOR  U.  3.  ARMY  ItEM  All)  '.,0131  - 1946-1977  (continued) 
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TABLE  25b.  PERCE  TILE  VALUES  TOR  U..  3.  ARMY  MBi  ALL  ’.JCI-3K  - 1946-1977  (continued) 
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Eye  Height,  Bitting 

Men  - 1966  7C.1  71.2  72.8  74.1  76.4  78.8  81.2  83.3  84.6  86.1  87.0  16.9 

Ken  (Trainees)  - 1966  71.2  72.1  73.4  74.7  76.8  79.2  81.4  83.5  84.7  86.2  87.2  16. C 

Men  (Trainees)  - 1977  72.0  73.3  75.3  77.3  79.6  81.8  83.2 

Women  - 1977  65.3  66.2  6?. 7 69. 1 71.4  73.8  76.0  77.9  79.1  80.6  81.6  16.3 


TABLE  25a.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  iflSL’  AMD  UOi'S!  - 1946-1977  (continued) 
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TABLE  25b.  PERCE  .'TILE  VALUES  FDR  U.  J.  SIBiY  : Si’!  Ai.D  '..U'E.'  - 1966-1977  (continued) 
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lien  - 1966  U2.7  43.6  44.3  45.1  46.4  47.9  49.4  51.0  51.9  53.0  53.8  13.1 
Hen  (Trainees)  - 1966  42.8  63.4  44.6  65.2  46.5  47.9  49.4  50.7  51.6  52.6  53.3  10.5 
Hen  (Trainees)  - 1977  43.8  44.8  46.2  4'7.7  49.6  51.0  52.0 

V Jo  men  - 1946  37.3  37.9  38.9  39.7  41.0  42.4  43.7  44.9  4 5.7  46.7  47.4  10.1 
Jbnen  - 1977  38.7  39.2  40.0  60.7  41.9  43.4  45.0  46.6  47.5  48.5  69.2  10.5 


TABLE  25a.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEN  A’JD  ’.■TOKEN  - 1946-1977  (continued) 
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31  3uttock-Ftopliteal  Length 

Men  - 1966  ^ 66B2  49.82  0.03  2.50  0.02  5.02  41.2  58.7  17.5 

Men  (Trainees)  - 1966  2639  49.51  0.05  2.52  0.03  5.09  42.0  58.7  16.7 
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31  Buttock-Popliteal  Length 

lien  - 1966  UU.O  UU.l  U 5.8  46.6  48.1  49.8  51.5  53.1  54.0  55.1  55.8  11.8 

Pirn  (Trainees)  - 1966  43.7  44.4  45.4  46.3  47.8  49.5  51.2  52.8  53.7  54.9  55.6  11.9 


r\  O ir\  CNi  1-H 

32333 


o vo  cm  o r- 


o r-  o no  c^- 

H H H H fV 


iAQ0(\0(\ 


CM  <f  O r-  O 
ca  ca  ca  cm  cm  ca 


1A4CC  IAO  LA 

• ••••• 

c^vOnO  r-  ca  u-\ 


(C  H -4  H O H 

OsO  CM  CM  rH  r- 


cc  cc  cc  o ca  o 


(V  (ncc  M 

o a o o o 


o o o o o o 


O O CC  O O ca 
O O CC  O 4}  CM 


H H H OJ  H CV 


rH  CM  -4  CM  CM  vTS 

o o a »H  o o 

• ••••• 

o o o o o o 


vOCOOCOtO(\ 

HHC^vOO^ 


rH  CA  CM  rH  CO  CM 

cv  c\  rv  oj  h oj 


CA  C->  O CM 

CM  O CO  - 

t cc 

C^-  O 

0A  H H i — j 

sD  sO  LA 

4 ^ 

CM  H 

rH  rH  rH  rH 

CM  CM  CM  C 

vJ  CM 

CM  CM 

O CO  o H 

• • • • 

O CM  CM  O 
r — I rl  (V  H 


ua  CC  O C*- 


ia  to  -4-  CM 
ca  cm  ca  ca 


ia  o o -4 

• • • • 

v£  sc  CM  CA 
H H n i — I 


CV  H O'  O' 

O'HvO  O 

• • • • 

cc  rH  cm  CM 


^ So  3 

• • • • 

O O O O 


sO  ^ CO  rH 
O CV  n(Ni 

• • • • 

CM  CM  CM  04 


H r\ 

O rH  o O 

• • • • 

O O O O 


O'  rA  O' 
CM  CM  CM 


CA  O CA  CC 
CM  CM  rH  rH 


OlAOOtC 

• • • • • 

CM  CC  (A  O 
CM  CM  rH  CM  r-l 


O CM  O rH 


O CO  <f  M3  -vO 
UA  lA  UA  UA  lA 


o cm  cm  o n 


lAsDMD  HM) 

ca  ca  ca  ca  ca 


O O CC  -4  cm 

IAIA4 

• • • • • 

lA  ON  LAvO  IA 


8CM  CH  CM  <4 

o o a o 

• • • • • 

o o o o o 


rH  -4  v0  -4 
lA  lA  4 f\’ 

• ••ii 

CM  CO  CM  CM  CM 


rH  (A  VON  CA  vC 

o o o a o 


o o o o 


oo  cc  CC  UA 

A(AO  IA  O 

• • • • • 

LA  UA  UA  O CM 
-4  -4  -4  CA  -4 


CO  CM  o 0-  CO 

rH 

CC  O 

-4  rH 

rH  CM  CA  O 

rH 

0-  UA 

UA  CO  CA  CO  rH 

CA 

CO  CC 

rH  CA 

sO  CC  CA  CM 

CA 

CC  la 

( UAsOvC  (V  H 

OA 

UA  CM 

rH  CA 

-4  vO  40  rH 

CA 

CM  CM 

! *>sO  CM  CO 

rH 

4^ 

CC  rH 

*0  CM  CC 

rH 

co  tort  £) 

<D  O 

0)  0)  -4  £* 

vOvO  C C O'  O' 

■Hr — I H C ^ | I 

(X  HE-* 

0)  | | C C 

o a)  u 

c c c c e e 

•P  0)  0)  Q)  <D  O O 

ifl  y ^ |«c 


+>  (0  0x5 

(X  <D  vO  C^- 
DO  <D  -4  C'- 
Q sO  C O O' 
-4  -H  rH  rH 
-H  O rd 
CO  rH  ^ | | 

5 I ^ c c 
S v a> 

\ C C £ E 

!££:£:£ 


*J  (0 

rH  a)  no  t'- 

0)  0)  t- 

15  M)  M)  C O'  O' 

•H  -4  HD  *H  i — ) rH 

C O'  O'  (fl 
> — H H ^ | I 

EH 

£«  I I C C 

0)  (DO) 

T3  c c c e i 

3 3 1 * £ J 


x: 

■H  r-N 
X3  CO 
0) 

0)  <1)  £~ 
H C 0s 

“■drH 

rH  H I 
CTj  H 
•rj  ' C 
6 0) 
pee 
h a?  o 


-c  -c  x: 

H -C  H H 
CL  H CX  O. 
o:  a id  m 

a q>  a a 

Q 

•H  -*  -H 
(0  4^  C co 

0)  CO  P *H 

£ 3 C Ii 

O m E- J3 

aj  £1  o -a 


154 


* ■> 

X 

4 lA 

CM 

VO  o 

CM  rH  vO  iA  CM 

4 

• • • 

• • 

• 

• • 

• • • • • 

• 

Ji 

o o o 

C"-  o 

O 

rH  O 

CM  CM  iH  CM  © 
n H i — 1 H H 

pH 

pH 

pH  pH 

i — } 

Xj 

o oo  o 

4 rH 

CM 

4 rH 

CA  rH  CM  O LA 

N C 

p 

• • • 

• • 

• 

• • 

» • • * • 

• 

m 

4 x o 

CM  O' 

O 

4 lA 

CMCMHsOO- 

O' 

o 

CM  CM  CM 

CM  CM 

Oh’ 

CM  CM 

1A  IA  LA  -4  ^ 

(A 

X 

O rH 

oc 

pH 

CM 

On 

P\  rH  LfN  sO  r- 

pH 

P 

• 

• 

• 

• 

• 

• 

0 

• 

• 

• • • • 

• 

p > 

OC 

rH  00 

oc 

IA 

CA 

pH 

r-i  O U-\sC 

o 

*5 

O' 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

IA 

lA  lA  4 

CA 

5 

g 

•r-» 

x 

4 C- 

pH 

LA  On  0C 

A 

00  tc 

CM 

X 

CC  4 CM  Cn 

nO  CA 

-P 

4-5 

• 

• 

• 

• 0 

• 

• 

• • 

• 

• 

• • • • 

• • 

C 

CA 

4 

4 4 

IA  O 

•O 

sC 

CA 

CM 

On  O'  O'  4fr  iA 

CM  X 

o 

o 

O' 

CM 

CM 

CM 

CM  CM 

Ai 

CM 

CM  CM 

CM 

HT  -4  <•  -4 

4 CA 

o- 

4 

CO 

CM 

4 CM 

OC 

iA 

O 

CC 

sC  CA  O X 

O X 

o 

4-5 

• 

• 

• 

• • 

• 

« 

• • 

• 

• 

• • • • 

• • 

C' 

& 

(A  LA  LA 

-4  a 

lA 

iA  CA  CM 

pH 

X 

X X CA  -4 
^ -4  -4  ^4 

CM  C' 

1 — 1 
-i 

CO 

CM 

CM 

CM 

CM  CM 

CJ 

CM 

CM  CM 

CM 

4 CA 

o 

4 

4-> 

O' 

<D 

x 

4 

4 

O'  O H 

CA 

rH  nO  nO 

*4 

CM 

O C^H  ia 

O X 

pH 

C 

45 

• 

• 

• 

• • 

• 

• 

• 0 

• 

• 

• • • • 

• 0 

«H 

CN 

CM 

^4 

CA  CA  O' 

*4 

rH  C3 

o- 

C'-  o-  sO  pH  CA 

O 4 

1 

P 

M 

CM 

CM 

CM 

CM  pH 

A* 

CM 

CM  CM 

rH 

*4 

4 4 4-4 

4 CA 

C 

«(* 

0) 

ro 

o 

5 

, . 

x 

pH 

O nO 

-4  O 

O 0C  O 

O 

lA  CM  O CA  O 

LA  C" 

Q 

G 

•n 

P 

• 

• 

• 

• • 

• 

• 

0 0 

• 

• 

• • • • 

• • 

•rH 

T2 

o 

rH 

CA  CM 
A.’  CM 

rH  CC 

CM 

CM 

O'  cc 

X 

tA 

LA  LA  0 CM 

O'  lA 

<D 

lp\ 

CM 

CM  pH 

CM 

CM 

rH  pH 

rH 

CA 

CA  CA 

CO 

T * 

0) 

rH 

•H 

X 

a: 

00 

~J  Cvi  O 

v£ 

■ O v/\ 

X 

O'  nO  ^ x IA 

rH  4 

4-3 

• 

* 

• • 

• 

• 

• • 

« 

• 

• • • • 

• • 

y 

c 

v.a 

CO 

pH 

pH 

o t> 

rH 

i — 1 

x r- 

NO 

CA 

CA  CA  ^ CJ 

X 4 

13 

CM| 

H 

CM 

CM 

CM  rH 

CM 

CM 

pH  pH 

rH 

4 4 CA  4 

CA  CA 

o 

G 

0) 

cn 

X 

OC 

cc 

«-C\  -4  rH  CM 

nO 

O xO 

On 

-jnoocv 

On  4 

' - 

45 

• 

• 

« 

• • 

« 

• 

• • 

• 

• 

• • • • 

• • 

o 

oc 

o 

w 

ON  O 

O 

a 

O so 

lA 

CM  c:  Oh’  nC  o 
-4  4-  CA  CA 

4 CA 

• 

• ^ 

pH 

rH 

CM 

CM 

• H r-H 

CM 

CM 

rH  rH 

pH 

CA  (A 

-J 

x| 

A CM 

pH 

lA  O 

CA 

CN- 

LA  CM  X 4 

rH  O 

43 

• 

• 

• 

• • 

• 

• 

• • 

• 

• 

• • • • 

• • 

C.1 

LA| 

oc 

o 

O 00  la 

CN 

o 

C"-  vO 

IA 

pH 

H ri  lAtC 

4 (A 

£ 

pH 

CM 

i — J 

rH  rH 

pH 

CM 

rH  rH 

rH 

4 

4 4 CA  CA 

CA  CA 

CO 

trl 

xl 

lA  4 

CA 

rH  O 

CA 

X 

NO 

sO  CA  o 

LA 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• • • • 

• 

cm| 

o 

O' 

O 

lA  O' 

O 

lA 

c 

O O 4 r- 

CM 

> 

i — i 

pH 

rH 

rH 

pH 

pH 

pH 

~V4 

4 4 CA  CA 

CA 

a 

p| 

CA  CM 

O 

00  nQ 

o 

o 

-4 

H 

O nC  CM  CA 

CM 

H 

CO 

• 

» 

• 

• 

• 

• 

0 

• 

• • • • 

• 

pH  1 

co 

0-  O'  oc 

oc 

O' 

IA 

3 

O 

0 0 4 0 

CM 

3 

rH 

rH 

rH 

rH 

rH 

pH 

-4  -4  CA  CA  CA 

CA 

o 

X 

1 

§ 

43 

T> 

►— « 

NO 

1 

0 

03 

cl 

C^- 

t- 

0) 

nO 

O 

X 

& 

b 

U 

4 

• 

- ■> 

On 

O' 

C3 

O 

O' 

x 

rH 

pH 

rH 

pH 

pH 

LA 

CM 

y 

1 

1 

* 

1 

TJ 

1 

1 

a 

•H 

X 

p 

(0 

o 

5 

-- — \ 

COO  T3 

2 

(0 

•P 

T3 

n 

n 

Q 

0) 

O NO 

Ph 

a no  A- 

rH 

O NO  A- 

0* 

O C" 

H 

P 

G 

4 

4 

$ 

a> 

to 

05  -4 
C On 

& 

o>o 

a NO 

(D  -4 
c O' 

& 

05  05  A- 

-n  nO  nO  C O On 

e 

a;  C^- 
C On 

(1) 

4 

•r-t 

•pj  r-H 

rH 

-4 

•H  rH 

rH 

•H 

-4  nO  »H  pH  p4 

m 

•H  i — 1 

e 

B 

CQ 

X 

O'  O' 

d 

O' 

d 

CQ 

0s  O O’ 

3 

43 

rH 

pH 

u 

> * 

| 

(I) 

pH 

p 1 

1 

pH 

rH  P | | 

pH 

p i 

r. 

R 

c • 

r-< 

C-i 

t- 

oJ 

t-* 

0 

1 

1 

^ c 

c 

1 

^ C 

C 

P 

1 

1 ' — G £ 

' — c 

CO 

X 

a> 

V 

<D 

0) 

0) 

a'  a) 

c c r ti 

T 

O 

0) 

d 

c 

c 

c 

c G 

a 

\ 

c 

c c 

1 

X 

C 

c d 

<D 

4> 

a 

o 

05  o 

o 

-X 

.0) 

o JD 

.o 

pH 

a> 

Q)  Q)  O O 

P 

B o 

£ 

M 

a 

CO 

o 

X 

o 

i 

E 

E-* 

3 

O 

$ 

o 

d 

•H 

Cl 

• 

C 

1 

CM 

(A 

-4 

LA 

CA 

CA 

CA 

CA 

155 


^Chest  Depth  above  Bust 
^Hust  bef:th  at  Bust 
cTrunk  Depth 
“Waist  Depth 


TABLE  25a.  STATISTICAL  VALUES  KOR  U.  S.  ARMY  I Ell  AND  WOKEN  - 1946-1977  (continued) 


l 

o 

•H 

cn  m .4  in  cn 

SO  C^-  C^-  C*- 

8£5 

vO  t^O'vO 
LAvO  IA  CA 

4^C  4C0  ia 

o o c>  cv  CH 

-p 

-p 

H H H H H 

HrIPi 

CV  cv  cv  CV 

CV  H H CV  cv 

CT? 

Ol 

• • • 

• • • • 

-P 

O(Vt0  Ori 

O'  xO  43 

o o o o 

o o O'  o c-^ 

• • • • • 

• • • 

• • • • 

• • • • • 

-P 

coo-4cvr- 
H »— i rH  CN2  rH 

C^-  o 

cn  h r-~ 

cv  4 O'  cn 

O 

E-* 

rH  rH  CV 

CV  CACA(A 

CV  CV  rH  CV  rH 

0 

•! 

msO  CV  o tX) 

OCO  H 

in  (V  CV  O 

IACN/  C^O  <0 

b: 

M 

• o • • • 

• • • 

• • • • 

• • • • • 

§ 

fti 

to  H O'™  O 
ca  ca  -4-  -4 

333 

HsO  4 4 
'O^OvO'O 

o o o o o 

UMA4IA4 

• 

IA440  ia 

O CV  IA 

IACV  cv  o 

CV  CC  O H 

c 

• • • • • 

• • • 

• • • • 

• • • • • 

g 

o -^4on 

CV  CV  CV  CV  CV 

CC 

-4  cn  cn  0- 

co  so  r-  o 

CV  CV  CV 

nnrycv 

CV  CV  CV  cv  CA 

cn  cv  m cv  r- 

in 

8$ 

NO 

cn  cv 

cn  iA\o 

4 <>  O'  C^- 

4 

O'O  O'lAiA 

o 

h o C' 

in 

• 

• • • • 

• 

• • 

• 

• • • 

• • • • 

• 

w 

> 

xO 

C^vO  CC  \0 

nO  vO  nO 

cn 

O'  o o 

o vo  so 

to 

0 

-p 

8 

0 

CV  cn  CV  -4 

cv 

cn  in 

rH 

-4no  m 
o o o 

Q cv  m cv 

-4 

i 

o o o o 

o 

o o 

o 

coco 

i — I 

•H 

• 

• • • • 

• 

• • 

• 

• • • 

• • • • 

• 

-P 

W 

o 

o o o o 

o 

o o 

o 

o o o 

o o o o 

O 

c 

0 

cn 

o 

c 

• 

* 

m cv  CC  sC 

rH 

cc  r- 

8 

cv  CC 

co  co  vo  cn 

•H 

Q 

rH  iH  cn  CC 

o 

O -4 

cv  o hd 

cv  m cn  to 

CM 

• 

• • • • 

• 

• • 

• 

• • • 

• • • • 

• 

m 

0 

3 

CO 

rH 

CV  CV  CV  rH 

cv 

rH  CV 

CA44CA 

cv  cv  cv  cv 

cn 

rH 

CTS 

> 

rH 

(A4H>A 

cv 

88 

(V 

in  CC  4 

rH  cn  m cn 

o 

o 

o o o o 

o 

o 

o o o 

o o o o 

CM 

• 

• • • • 

• 

• • 

• 

• • • 

• • • • 

• 

o 

o o o o 

o 

O O 

o 

o o o 

o o o o 

O 

(O 

§1 

O'*  o-  m cn  m 

CV  >A  4 4 cv 

• • • • • 

o m c^- 
cv  o cn 

• • • 

-4  cc  r-  o 

IA  O'  rH  CV 

• • • • 

4vO  CV  CV 
3 rH  O o 

• • o • 

cv 

• 

01 

cc  o o co  co 

cn  m m 

4 IA  IACC 
-4  -4  -4  cn 

m 4 cnsO 

CO 

si 

cv  cn  cn  cv  cv 

cn  cn  cn 

cn  cn  cn  cn 

cn 

T3 

0 

3 

C 

•H 

-P 

c 

o 

o 


CO 


4 cv  O CC  rH 

CV  O'  rH 

O CV  OvO 

m cv  O'  O 

m 

r-  co  cn  H m 

co  cn  cn 

LT*  co  m rH 

c^-  co  cn  c\ 

m. 

ianO  *o  h cn 

vO\0  cn 

IA  vO  45  rH 

lAOvO  H 

cv 

•*vO  CV  CO  rH 

vOCVH 

*4)  CV  CO 

*NO  cv  co 

cv 


NO 

8 


bO 

.5 

§ 

£ 


sO 

£ 

rH 

I 


W 

o 

•P  rH  u I 
•g  H 

I ^ C 
0)  0 

i C C c 

a' 

•H 

re 


vO 


C^- 

cn 


156 


-C 

-p 

T3 

aJ 

a' 

CQ 


vO 

* 


C rt 
c3  so  nO 

£ ‘ 


W<t3 

0 so 
o -4 
c o 


£ 


O ( 


I 


E-* 


C C C E 

0000 
s s s 3 


cc 

cn 


c c c _ _ 


o 

Cn 


^lbo  w-Elbo  w Breadth 
^Thigh-to-Thigh  Breadth,  Sitting 


PI 


eS 

o 

A 

HvON 

43  4 X 

X O 4M  4 

4 

CM 

0s 

oc 

BA 

• 

• 

• • • 

• • • 

• • • • 

• 

• 

• 

• 

• 

r—i 

o 

C 

C hCC 

OOP 

to  o oc  r- 

rH 

rH 

o 

A 

ba 

r—i 

P rH 

rH 

rH  i — if — 1 rH 

rH 

rH 

rH 

rH 

rH 

V 

P 

LA 

4 

rH  CM  CM 

4^0  02  sO 

-4 

o 

iH 

O 

r \ 

• 

• 

• • • 

• • • 

• • • • 

• 

• 

• 

* 

• 

CA 

a 

X 

X BA  A 

03  CC  rH 

4\  C^-  IA  OC 

cv 

o 

O 

r- 

A 

a 

IAIAIA4 

4- 

4- 

4 

-4 

p 

ba 

BA 

rH 

<r 

X 43  O 

45  CA  sO  P 

P 

X 

4 

X 

•p 

• 

• 

• 

• 

• 

• « • 

• • • • 

• 

• 

• 

• 

• 

r — N 

cm 

BA 

cA 

CM 

r-  c^-  o 

r>^  u-n  C-- 

P 

O' 

CA 

A 

A 

"8 

A3 

a 

C°\  CA  CA 

CA  CA  4 

LA  BA  «-A  4 

-* 

AM 

CA 

4 

-i 

C 

•rH 

P 

LA 

-4 

rH 

45 

4 

45  45  45  CA 

4 

Cl 

O 

o 

P 

p 

• 

• 

% 

• 

• • • 

• • • • 

• 

• 

• 

• 

c 

BA 

I — i 

-*■ 

-* 

A/ 

rH 

4)  45  0s 

P CA  CM  4 

CA 

X 

X 

A 

o 

o 

V— r 

o 

a 

A 

A^ 

CA 

CA  CA  CA 

BA  LA  LA  4 

X. 

CA 

CA 

4 

P 

p 

p 

4 

CNi 

lA 

45 

X 45  BA 

u\  vO  r-< 

4 

CA 

P 

X 

LA 

o 

p 

• 

• 

• 

• • • 

• • • • 

• 

• 

• 

• 

g 

O 

a 

CA 

rH 

o 

BA  BA  X 

CA  P O CA 

X 

P 

A- 

w 

A! 

rH 

CO 

A 

a 

A3 

CA 

CA 

CA  CA  CA 

Bi>  LA 

X 

AM 

A3 

C. 

0) 

-4 

p 

O 

9? 

P 

BA 

o 

X 

X 

4 

C-  45  X CA 

X 

X 

4 

45 

P 

G 

P 

• 

• 

• 

• 

• 

• • • 

• • • • 

• 

• 

• 

• 

•H 

lA 

o 

i — i 

rH 

(J' 

4 4 4) 

C CC  A C 

45 

BA 

i-M 

X 

1 

-P 

3 

cm 

CA 

rj 

CM 

CA  CA  CA 

4 4 4 4 

(A 

AM 

Ai 

A 

c 

o 

C3 

c 

1 

P 

CM 

4 

CA 

CM 

CM 

C O CM 

CM  43  X A- 

CA 

O' 

P 

r- 

Cl 

c 

P 

• 

• 

• 

• 

• 

• • • 

• • • • 

• 

• 

• 

• 

•H 

15 

X 

o 

X 

X 

CA  (M  BA 

4 ba  4 C- 

BA 

CA 

CA 

v.; 

X 

05 

4\ 

cm 

n rv  oi 

CM 

CA  CA  CA 

4 4 -T  CA 

A . 

A 

A 

CM 

CA 

to 

05 

•H 

P 

o 

rH 

o 

X 

o 

X O C" 

CA  Q A*  \.r 

o 

m 

A, 

o 

o 

. . 

-P 

P 

• 

• 

• 

• 

• 

• • • 

• • • • 

• 

• 

• 

« 

• 

C 

UM 

X 

o 

45 

1 — 1 f — 1 CA 

P X,  Cv?  bA. 

CM 

AJ 

-A 

X 

o 

t 

CM] 

CM 

cv 

C\1 

CM 

CM 

CA  CA  CA 

4 4 4 CA 

CA 

A\ 

A 

CM 

jH 

p 

o 

P| 

o 

o 

X 

4?  O 

X 43  CA 

CA  CA  r a O 

X 

P 

BA 

o 

P 

• 

• 

• 

• 

• 

• • • 

• • • • 

• 

• 

• 

• 

• 

o 

ba 

cc 

C'- 

LA 

45 

O O A’ 

C-  SJ  o -j- 

CM 

p 

P 

A 

• 

rr> 

p| 

CM 

rv 

CM 

CM 

CM 

CA  CA  CA 

CA  4 4 CA 

CM 

A, 

A 

A3 

• 

u 

P| 

-4 

Cn  Csi 

X 

4 

CM  O BA 

CA  X CM  O 

(A 

A- 

+ 

r_ 

O 

P 

• 

• 

• 

• 

• 

• • • 

• • • • 

• 

• 

• 

• 

• 

ri 

tr\] 

la 

r- 

e- 

-4 

lA 

OOP 

c:  o o ca 

CM 

O 

O 

A 

r'C 

cm 

c\» 

CM 

CM 

CM 

CA  CA  CA 

CA  CA  CA  CA 

CA  CA  CA 

A 

A 

CO 

13 1 

sC 

BA  rH 

X 

ba  4 r~ 

(A  45  P O 

LA 

o 

P 

30 

C 

• 

• 

• 

• 

• 

• » 1 

• • • • 

• 

• 

• 

• 

• 

1 

Cvil 

-4 

c 

nO 

-4 

A A O 

r--  x to  cm 

P 

C5 

3* v 

i — 1 

a ; 

> 

CM 

(\» 

CM 

CM 

CM 

CM  CM  CA 

CA  CA  CA  CA 

CA  CA  CM' 

A 

A 

a 

P| 

X 

rH 

O 45 

BA 

POP 

45  0s  CA  CM 

O 

l-a  c\: 

P 

X 

f H 

to 

• 

• 

• 

• 

• 

• • • 

• • • • 

• 

• 

• 

• 

i- 

1 — 1 1 

12 

A 

nO  sO 

CA 

4 

cr-  o o 

43  AAP 

P 

CA 

P 

p 

CM 

C\i 

CM 

CM 

CM 

CM  CM  CA 

CA  CA  CA  CA 

CA 

Ci 

A 

A 

o 

C 

M 

P 

.3- 

c 

o 

45 

45 

X 

o 

45 

p 

45 

45 

• 

— •* 

O 

O 

p 

C' 

CA 

P 

BA 

CO 

rH 

tiC 

P 

"S 

r—i 

bC 

i— H 

cm 

H 

I 

.5 

i 

05 

i 

C 

1 

p 

15 

H 

•H 

9 

r— n 

C 

r — s 

P 

S — N 

P 

r> 

-4 

to 

f? 

to 

in  n) 

P 

to 

P 

a 

CO 

w 

05  45 

r- 

P 

05  C-- 

G 05  43 

Ca3  05  4 

C5  X 

p 

a 

0) 

-j 

& 

0)  t*- 

05 

4 

& 

c-» 

c 

30 

.C  nO  vO 

C 

45  C C> 

dO'O  CO 

43  45 

c 

O 

0) 

to 

P 

-4 

•H 

rH 

rH 

45  -A  r H 

05 

4 45  -H  P 

4 45 

H 

P 

n 

'I 

■Q 

o 

cH 

P 

0s  «J 

tr 

O O (0 

p 

CA  O 

o 

y 

nJ 

r—i 

rH 

C, 

1 

1 

P 

P Sh  | 

O 

p 

P 

p 

L 

1 

1 

u 

0) 

L- 

15 

P 

rt« 

P 

X 

: — < 

o 

t- 

l 

| 

' " 

c 

c 

cO 

1 ^ c 

1 

i i ^ a 

rt 

1 

1 

C 

C 

to 

X 

n 

05 

G5 

05 

05 

05 

05 

03 

o 

H 

c 

c 

c 

b 

p. 

C C E 

c 

C C C C 

C 

14 

B 

1 

Q 

§ 

p 

05 

0 

.0 

ra 

q vq 

a5 

q q 05  _o 

a 4 

9 

q 

%q 

■Q 

.0 

W 

e 

P. 

p 

p 

•H 

o 

• iH 

m 

O 

P 

l*« 

P 

• 

0 

i 

X 

X 

CA 

i 

A 

CA 

CA 

CA 

157 


k 


•Elbow-Elbow  Breadth 
Thifth-to-Thigh  Breadth,  Hitting 


TABLE  25a.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEN  AND  WOMEN  - 1946-1977  (continued) 
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43  Chest  Circ inference  bolov:  bust 

•..'omen  - 1946  65.9  67. C 63.6  7 0.2  73.0  76.5  30.8  85.5  33.7  92.7  95.6  29.7 

tonen  - 1977  66.0  66.3  67.4  63.7  71.3  74.5  77.8  81.0  83.4  36.6  89.2  2 3.2 
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Men  - 1966  6682  44.56  0.04  3.26  0.03  7.32  32.2  60.2  28.0  .255 
Men  (Trainees)  - 1966  2639  44.40  0.06  3.11  0.04  7.00  34.2  58.2  24.0  . 254 
Vfomen  - 1946  8119  37.92  0.03  3.14  0.02  8.38  23.0  51.0  28.0  . 239 
Women  - 1977  1331  37.52  0.0?  2.42  0.05  6.46  30.3  51.3  21.0  .230 
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TABLE  25a.  STATISTICAL  VALUES  FUR  U.  S.  ARIIY  HEN  AND  TOMEN  - 1946-1977  (continued) 
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TABLE  25b.  PZRCHITILE  VALUES  FOR  U.  3.  *RMY  1C3-J  ALT)  XMEi;  - 1946-1977  (continued) 
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TABLE  25a.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  MEN  AND  WOMEN  - 1946-1977  (continued) 
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Crotch  Length 

Men  - 1946  24,434  72.32  0.04  5.70  0.02  7.88  51.0  99.0  48.0  .416 
Women  - 1946  7778  70.05  0.07  5.77  0.05  8.29  46.0  99.0  53.0  .432 
Women  - 1977  1331  72.93  0.15  5.46  0.11  7.49  52.6  100.2  47.6  .448 
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68  Crotch  Length 

Ken  - 1946  59.9  61.2  63.5  65.3  68.3  71.9  75.7  79.5  82.0  86.4  90.2  30.3 
Women  - 1946  57.5  59.1  61.4  63.2  66.2  69.6  73-4  77.4  80.2  83.8  86.5  29.0 
Women  - 1977  58.1  60.5  63.7  66.2  69.7  73.1  76.5  79.6  81.5  83.8  85.3  27.2 


TABLE  25a.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  HEN  AND  ’.JOMEN  - 1946-1977  (continued) 
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74  Bitragion-Submandibular  Arc 

Men  (Trainees)  - 1977  102  28.63  0.13  1.28  0.09  4.49  25.9  31.8  5.9 

Uomen  - 1977  216  26.49  0.09  1.34  0.06  5.07  23.2  30.5  7.3 


l.tiiliS  25b.  PS.:C::;:TILE  VALUH  FOR  j.  J.  JUJJI  ..i.D  l SI  - 1946-1977  (continued) 
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74  Bitragion-Submandibular  Arc 

Men  (Trainees)  - 1977  26.7  26.9  27.5  28.7  29.6  30.4  30.7 

omen  - 1977  23.5  23.9  24.5  24.9  25.5  26.4  27.4  28.4  28.9  29.3  29.5 


TABLE  25a.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  MEN  AiJD  WOMEN  - 1946-1977  (continued) 
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79  Subnasale  to  back  of  head 

Men  (Trainees)  - 1977  102  20. 87  0.08  0.78  0.05  3.75  19.2  23.3  4.1  .120 

Women  - 1977  216  20.11  0.07  1.00  0.05  4.98  17.5  23.7  6.2  .123 


0 

2 

•H 

-P 

C 

O 

O 


0- 

& 

1—  * 

4 


cc: 

o 


-4-  -4-  -4-  O eg 

• • • • • 

PN  on  pn  PN  pn 


C\  OJ  H 

• • • 

H rl  H 

eg  eg  eg 

o o o 

• • • 

OHO 
eg  eg  eg 


O'  PN 


O'  o 

rH  CNi 


O'  O 
»H  CV 


CNi 


eg 

eg 


rH 

eg 


-4  4 
• • 

pn  pn 


00  00 


o o 
eg  eg 


O' 

-4 


PN 

eg 


o O'  co 

• • • 

pn  pn  -4 


eg 


4 

eg 


\0  ‘A  sO 


o o 
eg  eg 


eg 

eg 


vO  vO  NO  -4  00 


O O O O O'  o 

eg  eg  eg  eg  rH  rH 


4 4 n rg  vo 


O O C O O'  O' 
eg  eg  eg  eg  rH  r-i 


O O O'  O'  oc  eg 


O O O'  O'  oc  O' 

eg  eg  rH  rH  rH  rH 


00 


O rH 

eg  eg 


UN  vO 


O O 

eg  eg 


o oc 

• • 

o o 

eg  rH 


pn  eg  O 

• • • • 

o o o eg 

eg  eg  eg  eg 


ooc^g 


O O O rH 
eg  eg  eg  eg 


vo  u\  o e- 


o o o o 

rH  rH  rH  eg 


O'  00  00 


PN  PN  PN 

eg  eg  eg 


un  u\  -4  eg 


PN  PN  PN  PN 

eg  eg  eg  eg 


eg  eg  eg  oo 


p r.ncg 
eg  eg  eg  eg 


oc  e^  rH 


eg  eg  eg  eg 
eg  eg  eg  eg 


oc  oo  oo  oc  c-  r- 


p>  eg  eg  pn  pn  no 


oo  oc  oc  oc  r- 

H H H H H H 


UN  00 


OC  £> 
rH  rH 


00  00  00  o 

rH  rH  rH  rH 


004(0 


c-  o-  oo  oc 

rH  r—i  rH  rH 


• • • • 

H H H O 

eg  eg  eg  eg 


oo  oc  O rH 


O O rH  o 

eg  eg  eg  eg 


O' 

-4 


eg 

eg 


eg 

eg 


eg  o 


eg  rH 
eg  eg 


oo  4 

• • 

rH  rH 

eg  eg 

PN  0— 

• • 

rH  O 

eg  eg 


1 

o 

S 

1 -Cl 

IAUN4UN4 

e- 

<5  rH 

rH  rH  UN 

o 

eg  eg  eg  4 

O'  o 

s 

c 

•H 

1 -p 

• • • • • 

• 

• • 

• • • 

• 

• • • • 

• • 

•H 

-c 

ol 

O'  O'  O'  O'  OC 

oc 

O'  O' 

O'  O'  O' 

o 

eg  eg  eg  rH 

o o 

c 

rH  rH  rH  rH  rH 

r—i 

rH  rH 

r—i  rH  r—i 

eg 

eg  eg  eg  eg 

eg  eg 

g 

CO 

s 

0 

rH 

O O O O o 

•H 

x:| 

PN 

rH  nO 

nO  O *H 

UN 

no  vo  r-  oc 

PN  4 

-P 

-pi 

• • • • • 

• 

• • 

• • • 

• 

0 • 0 0 

• • 

C 

ootc  OP 

to 

O'  oc 

00  OC  O' 

O' 

rH  rH  rH  O 

O O' 

0 

cg| 

rH  rH  r-i  rH  rH 

r—i 

rH  rH 

r—i  rH  rH 

r—i 

eg  eg  eg  eg 

eg  rH 

g 

C 

0 

8 

0, 

-5 1 

v£)  UN  UN  sD  UN 

O' 

oo  eg 

eg  rH  so 

rH 

rH  rH  eg  -4 

O'  O' 

O'  oc 

rH  rH 


HD  O 

• • 

O'  oc 


sa 

'Ol 

0 0 0 

O PN 

UN 

vO  sO 

•4  -i 

c— 

PN 

£ 

• • • 

• • 

• 

• • 

• 

• • 

• 

• 

. j 

C\l 

✓— \ 

oo  oo  c- 

c- 

C'- 

C--  c- 

00 

o o 

O' 

oc 

rH  rH  rH 

rH  rH 

rH 

t—i  rH 

rH 

eg  eg 

rH 

rH 

> 

0 

a 

-PI 

C 

•r-i 

oo  oo  r— 

O'  rH 

rH 

4 4 

rH 

eg  eg 

4 

O 

M 

C0| 

-P 

• • • 

• • 

• 

• • 

• 

• • 

• 

• 

rH 

c 

r- 

vo  r- 

C'- 

00 

o o 

O' 

to 

ri 

o 

rH  rH  rH 

rH  rH 

rH 

rH  rH 

rH 

eg  eg 

rH 

rH 

XI 

UN 

eg 

a 


3\ 


vp 


r- 

•q  e'- 

NO c- 

3 

NO  o 

■8 

0- 

Sc 

er) 

0 O' 

•q  no  p- 
co  O'  o 

0 

JC 

HD 

O'  O' 

0 

C 

S 

O' 

CO  co 
0 0 sO 
0 0-4  P— 
\0  vO  C C OO 
-4  'O  *H  -rH  rH  rH 

x:  O'  O'  co  to 

+>  rH  rH  JU  t*  I f 

tO  £■«  H 

C | | W>-r  Q C 

0 0 0 

►n  c c c c e e 

(U 

0 

X 


UN 


| 

o 

CO 

O 0 e'- 
er) 0 CN- 
X>  C O' 

• 

tflw  c 
H 0 
rH  C S 

fl 

rH 

C3 


vO 

C^ 


0 

x: 


rH  i 

I 


o ^ 

0 

^ 0 
O 0 

rt'O  c ^ 

■°  S "d 


CO 

0 c- 
0 o- 
q O' 


r-\  u u I 


o 

o 

05 

JD 


CO  0 
0 0 0- 
0 0 C— - 
'O  qc  o 


-S  & *3  *S  ’ 

rHt-.tr 


C*h 

O 

^ ' 
o 
2 
-O 


c- 

£ 


■p  h e- 

* 

0 E-*  6-« 

0 H 

c 

^ 1 — i 

HW  C 

c 

0 

<D  0 

0 c c c 

E 

tn  C C C G 

Cfi  C E 

rH 

$ 

p 

X> 

1 

d? 

«5 

O' 

173 


TABLE  25a.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  HEN  AND  WOMEN  - 1946-1977  (continued) 
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Ken  (Trainees)  - 1977  287  15.06  0.03  0.54  0.02  3.56  13.7  16.7  3.0 
Women  - 1946  8118  14.56  0.01  0.55  0.C0  3.76  12.4  16.7  4.3 
Women  - 1977  1331  14.61  0.01  0.54  0.01  3.69  13.0  16.5  3.5 


T«BLE  25b.  PERCS.'TILE  VALU33  FOR  U.  3.  APJIY  HEK  AI.D  .JUMEN  - 1946-1977  (continued) 
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TABLE  25a.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  MEN  AND  '.JO MEN  - 1946-1977  (continued) 
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TABLE  25a.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  MEN  AND  UDKEN  - 1946-1977  (continued) 
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110  Hand  Circumference 

lien  - 1966  19.1  19.6  19.8  2C.2  20.8  21.6  22.3  23.1  23.6  24.1  24.5 

Ken  (Trainees)  - 1966  19.2  19.5  19.9  20.2  20.8  21.5  22.3  23.1  23.6  24.1  24.4 

Ken  (Trainees;  - 1977  19.5  19.9  20.5  21.1  21.8  22.4  22.8 

•.omen  - 1977  16.5  16.7  17.0  17.3  l'7.?  18.4  19. C 19.6  19.9  20.2  20.4 


TABLE  25a.  STATISTICAL  VALUES  FCR  U.  S.  ARMY  MEN  AND  WOMEN  - 1946-1977  (continued) 
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TABI£  25a.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  HEN  AND  WOMEN  - 1946-1977  (continued) 
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Women  - 1977  17.2  17.4  17.7  18.0  19.1  22.0  25.1  29.3  33.6  40.0  45.7  28.5 


d.  Tables  of  Statistical  and  Percentile  Values  in  Inches 

In  the  following  tables,  anthropometric  data  on  U.  S.  Army  men  and  women  are 
given  in  inches  for  a total  of  118  body  measurements,  together  with  age.  The  standard 
format  adopted  here  for  presentation  of  these  data  consists  of  tables  on  two  facing  pages. 
On  the  first  or  upper  page  (Table  26a),  the  statistical  values  are  given,  while  on  the  second 
or  lower  facing  page  (Table  26b),  the  percentile  values  are  shown.  In  this  way,  all  of 
the  data  for  both  statistical  values  and  percentile  values  for  any  body  measurement  may 
be  found  on  the  two  facing  pages. 

The  statistical  and  percentile  values  shown  in  these  tables  are  the  same  as  those  given 
in  the  source  tables  of  data  in  a previous  section  (see  page  18).  However  due  to  the 
small  size  of  the  sample  (287  men),  only  selected  percentile  values  between  the  5th  and 
the  95th  percentiles  are  given  for  the  1977  U.  S.  Army  basic  trainees. 

Values  are  expressed  in  inches  for  all  of  the  body  measurements,  while  weight  is 
shown  in  pounds  and  age  is  given  in  years. 

e.  Index  of  Body  Measurements  in  Inches 
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Shoulder  (Acroniale)  Height 

Men  - 1966  50.9  51.6  52.6  53.5  54.9  56.6  58.2  59.8  60.7  61.7  62.4  11.5 
Men  (Trainees)  - 1966  51.1  51.7  52.6  53.5  54.9  56.5  58.2  59.6  60.5  61.6  62.3  11.2 
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TABLE  25a.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  !33i  AND  WOMEN  - 1946-197?  (continued) 
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TABLE  26b.  PERCENTILE  VALUES  FOR  b.  3.  ,'iffiiY  LOSTJ  a’®  ’.JUEN  - 1946-1977  (continued) 
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TABLE  26a.  STATISTICAL  VALUES  FOR  U.  3.  ARKY  MEN  AND  WOKEN  - 1946-1977  (continued) 
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TABLE  26b.  PERCENTILE  VALUES  FOR  U.  3.  ARMY  MEK  AND  ’.JOKEN  - 1946-1977  (continued) 
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TABLE  26b.  PERCE!JTII£  VALUES  FOR  U.  5.  ARMY  MEN  AND  ’.CMEU  - 1946-1977  (continued) 
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TABLE  26a.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  1IEN  AND  WOMEN  - 1%6-1977  (continued) 


r 


3 5 

<8  u 


as 


nOiAftlrl 

“3334 


iaC'n  to  mo 

c~-  so  rm  'O  r~- 


«o  to  i>-  r-\ 

3333 43 


C^N  UVvO  OH  H 
lAvO  'O  nO  i/\sO 


“ ‘ 14 


3444 


IAO  0-\0 

• • • • 

ir\  to  C'- 


Om4(> 

44  33 


• • • • 

VO  vO  -4  »/\ 


CV  Q CO  -4  to 
VO'S  'A'T^ 
CV  CV  CV  CV  CV 


-4  to  rH  00  CO 

• • • • • 

o cc  o 


CVH40H 
• • • • • 

C3  rH  CV  CV 
CV  CV  CV  CV  CV 


to  cn  cv  r> 

34434 


O' 
CV  H 
CV  CV 


lAsO 

• • 

■4  rN 


r-  so 

• • 

C'-  LTN 


CV  O 

33 


W 

0 

M 

o 


c 

•H 

CO 

0 

3 

3 


Q 

CO 


0 

SI 


SI 


8H  <f  iA  O vO 
'OCVCVrHC'- 

• ••••• 

O CC  CO  o o o 


rH  rH  C°\  ( 

O O O < 


CV 

O 


O O O O O O 


aO'^OcaCC 

r*-  r-  r-  c^-  so  to 
o c o o o o 


8 
o o 


HHiAHW 

O O O O O 

• • • . • 

O O o o 


cm  CV  -£>  CNi  CM 

mH  o 

to  O OC  CO  O' 


H-JO'ffl 

O'  rH  SO  O 

* 4 3 3 


8-4-  fH  CV 

O O O 

• • • • 

o o o o 


r-H  0s  -4 
CC  CO  o to 

• • • • 

o o o o 


H iAH  CV 

o o o o 

• • • • 

o o o o 


o o o 

O O'  UA  cv 

• • • • 

O'  t'-  t'- 


CV  O'  CO  -4  cv 

U~\  U-\  LO>  C’N 


trs  vr\  v/\  \0  tr\ 


rH  rH  rH  CV 

o o o o 


o o o o o 


O O C'  H 00 

O'  O O'  o to 

• • • • • 

OHOHO 


H rH  CV  rH  CV 

o o o o o 

• « • • I 

O O O O O 


Lf\  vO  *-f\  to  LT\ 

O CO  C'  >A 
• • • • • 

t'-  r-  r»  tr\vo 


cv 


cv 


O i 
NO  i 
O'  < 


I I 


n rnnJi) 
a 0 nO  C'- 

0 0 -4  C^ 

vO  so  C C O'  O' 

1 1 

« I I c c 

C C C C B $ 

«***!££ 

0 

jC 

o 


cv 

r°\ 


x: 

0 
u 

CO 

T? 

•H 

1 

0 

vO  vO 


all* 


so  C 

#4 


O'  l 


I I 


O'  t _ 
v— 1 * H H ^ 

EH 

U | | ^ C C 
0 0 0 
TJ  c C C E S 

■sisisi 


I 


-4 

<*> 


204 


cv  to 

O <f 


UV  <t 


C3 

o o 


o o 


to  cn 

NO 


o o 


ir»  -4 
O O 

• • 

o o 


V/\  O 


to  CV  O'  to 

rH 

tO  O -4 

rH 

rH  CV 

O'  O H 

C'-  ir\ 

LTN  to  CO  rH 

LPv  CO  rH 

vO  to 

(3cv  n 

CC 

1 IT\  VO  sO  CV  H 

cn 

wr\  CV  H 

o-> 

-4  vO 

vOH3 

cv  cv 

*'£>  cv  to 

rH 

•v  CO 

rH 

CV  to  rH 

0 vO  C'- 

0 t 


c- 

rH 

I 

J3 

-P  ^ 

X3  V) 

S 0 C' 

2 0 
C O' 
CD.^H 


gee 

8 
8 


v/\ 

r> 


J 


^Chest  Depth  above  Bust 
Bu3t  Depth  at  Bust 
c Trunk  Depth 


TABLE  26b.  PERCENTILE  VALUES  FOR  U.  3.  ,IRMY  MEN  AND  VJDMEN  - 1946-1977  (continued) 
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TABLE  26a.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  MEN  AND  UOMEN  - 1946-1977  (continued) 
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43  Chest  Circumference  below  Bust 

Vfomen  - 1946  25.9  26.4  27.0  27.6  28.7  3C.1  31.8  33.7  34.9  36.5  37.7  11.8 

Women  - 1977  26.0  26.1  26.5  27.0  28.1  29.3  30.6  31.9  32.8  34.1  35.1  9.1 
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1966  6682  17.54  0.02  1.28  0.01  7.32  12.7  23.7  11.0  . 255 

rainees)  - 1966  2639  17.48  0.02  1.22  0.02  7.00  13.5  22.9  9.4  . 254 

- 1946  8119  14.93  0.C1  1.24  0.C1  8.38  9.1  20.1  11.0  .234 

- 1977  1331  14.77  0.03  0.95  0.C2  6.43  11.9  20.2  8.3  .230 


TABLE  26b.  PERCENTILE  VALUES  FOR  U.  5.  ARMY  I EE  AND  XI-EK  - 1946-1977  (continued) 
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TABLE  26a.  STATISTICAL  VALUES  FOR  L ..  3.  AHKY  1 33 1 ALU  UOlEf.'  - 1946-1977  (continued) 
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Table  26b.  PERC3LTILE  VALUES  FOR  U.  3.  .IRIiY  lUi  AND  IJOMEN  - 1946-1977  (continued) 
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Men  - 1946  4.3  4.5  4.9  5.2  5.6  6.1  6.5  6.9  7.1  7.4  7.5  3.2 
Men  - 1966  4.4  4.6  5.0  5.3  5.9  6.4  6.9  7.3  7.6  7.8  8.1  3.7 
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Ren  (Trainees)  - 1977  287  17.68  0.07  1.26  0.05  7.13  14.8  20.9  6.1  .258 
V/or.ien  - 1946  8115  14.88  0.01  0.90  0.01  6.10  11.4  18.5  7.1  .233 
.'omen  - 1977  1331  16.08  0.03  1.04  0.02  6.47  13.3  20.3  7.0  .251 


TABLE  26b.  FERCEI.TILE  VALUES  FOR  U.  3..  AHl-IY  123 J X2-IEN  - 1946-1977  (continued) 


\D  CO 

• • • 

un  un  un 


O CO  CO 

rl  H rl 


r^O  CO 

• • • 

r-  to  r- 


O O vO  co 

CM  CM  H H 


X 

to  JnH  ^-4 

C0  CM 

ON  vO 

43 

UN 

vO  c—  c—  CO  UN  v£) 

• • 

UN  -4 

H H 

• • 

o CO 

o 

rH  i — 1 rH  r — 1 rH  rH 

CM  H 

X 

s 

ON  O OsO  O H 

vo  r~  o r—  un  43 

un  O 

• • 

UN  -4 

H H 

r—  H 

• • 

o cc 

o 

H H H H H rH 

H rH 

CO 

03 

X 

O N CM  OCNi  >A 

O UN 

vO  ON 

-C 

43 

• ••••• 

• • 

• • 

C3 

UN 

w\  v£)  nO  vO  4 u\ 

i — 1 rH  pH  i — 1 pH  rH 

un  on 

cc  r- 

H 

H H 

H H 

c 

•H 

§ -C 

oo  -t  <r\  r-t  ir\  o 

-a-  o 

vO  UN 

to 

as 

• •••(« 

4 lA  IAO  ON  -4 
rH  rH  rH  H rH  i — 1 

• • 

-4  ON 

• • 

C- vD 

rH 

JD  ^ 

H H 

H H 

•H 

-P 

C 

x: 

O O >A<ttC 

OvO 

CC  C- 

03 

43 

• ••••• 

• • 

• • 

E 

U\ 

CM 

ON  CM 

sO  UN 
i — 1 H 

03 

O CO  cO  -4  O 


O O O n 0 C— 
CM  H i — I H H 


un  ON  -4  O 4 


oc'^-o  r- 

r—ir~ir—ir^i — l 


vO  iavO  in  CO 


CO  CO  CC  UN  vO 

r—ir—it—ir—ir-i 


t—  vo  o o o 

• • • • • 

t—  r-  4 so 
rl  H H n H 


CO  C-  CO  cn  4 

• • • • • 

>0  'O  O 4 ^ 

rl  rl  H n H 


vOCOC^O-CVN 

• ••••• 

CO 

r(rl  rl  H ri  rl 


O OO  O CO 
• • • • • 

nOia<)^-4 

rl  H rl  rl  H 


O <f  ON  4 CO  4 

(vnn<fHn 

ri  H r|  H i — I r— I 


vO  UN4  -4  -4 

• • • • • 

lA  UMA  CO  4 


CM  CM  CM  Hn 
H pH  rl  i — I H 


U E 

co  w 


HnOvO  cm  CO 

• « « • • 

CM  CM  CM  H CM 

n r-t  rl  H rl 


MD  O 

£ 

O 

H 

£ 

H 

> 

H 

03 

> c- 

43  O 

43  O 

iiS^ 

H H 

H 

co  H 

03 

CO  rH 

*d 

(X^ 

1 1 

1 

-C  1 

ZJ 

,d  | 

H 1 

CO  CO 

X (D  <D  VO  r- 

o ID  1)  40* 

OJ  vO  4D  c coo 

,rQ4vO-H-rjHH 

o O CD  d 
•*  rH  pH  L C | | 

0>  H h 

t>5  | I ww  £ C 

» C C C C i I 

Is  ;S  £ a :«  5 £ 

■p 


4-3  CO 

cor- 

E ££ 

err 

* ^ I 
O fcH 

C 

V a> 

egg 

s** 

A 


1 CO 

03  C-- 
03  03  C- 

e c o 

3 *rl  H 
^ 2 , 
ESC 

2 03 

0 C E 

1 

CQ 


1 W 

0)  c- 
0)  0)  o 
e c o 
3 *H  H 

4-3  fD 

rt  e i 
t>  E-< 

c 

2 92 
oca 

g 

CQ 


co  cc  cc  o 

43  a a 


I co 

0 c- 
0)  0)  c- 
e c o 
P *H  rH 

d £ | 

£^c 

3 c 8 

d 

CQ 


X 

4-3  CO  CO 

h0  0)  0)  vC  c- 

C (1)  0)  <f  c- 

<n  vO  C coo 

-3  *H  *H  r-i  rH 

O ro  ra 

X H U U | | 

O E-*  £— 

ts  | C c 

CQ  <D  <D 

C C C E S 

3 


217 


£ 

0 

40  cm  m 

cn  cm 

CO  CO  C^vO 

CO  o 

43  CM  H 

43 

•H 

COO  (Ni 

-4  -4 

r-  r-  c^-  c^- 

cn  cn 

sO  O CJ" 

rH 

-P 

-P 

cm  cv  cv 

H rH 

cm  CM  CM  cm 

cn  cn 

Ht  -4  -4 

-4 

cd 

cd 

• • • 

• • 

• • • • 

» • 

• • • 

• 

-P 

G 

CO 

rH 

in  in  cm 

O'  -4 

rH  O''  rH 

c^»  o 

CM  X rH 

CN 

<d 

• • • 

• » 

• • • • 

• • 

• • • 

• 

-P 

o 

45  in  o- 

o c- 

x r-  43  c^- 

r-  r- 

444 

X 

rH 

e- 

Xi 

0) 

CD 

• 

cn  x 

tc  to 

cn  in  CM  in 

cn  -4 

O m cn 

C 

3 

& 

* 

• • • 

• • 

• • • • 

• • 

« • • 

• 

c 

c 

d 

(>  IACC 

cn  cn 

cn  cn  CM  rH 

vO  cn 

O CN  O 

o 

•H 

3 

j 

r-i  r-i  t—i 

rH  rH 

cm  cm  cm  cm 

cm  cm 

cn  cn  cn 

cn 

-P 

C 

O 

O 

— ✓ 

• 

X CM  vO 

cn  -4 

-2*  cc  cn  -4 

so  m 

x o -4 

rH 

c 

• • • 

• • 

• • • • 

• • 

• • • 

• 

c- 

•rj 

CN 4 o rH 

cn  43 

m in  m .4 

x r- 

4NCC 

o 

rH  rH  rH 

H H H H 

rH  rH 

CM  CM  CM 

CM 

cn 

rH 

i 

-4 

N 

43  m CM 

cn  o 

rH  o cn  H 

CN  CM 

CM  rH  X 

0- 

o 

M5 

cn  iH  rH 

o-  co 

m cn  so  x 

m 

4 0 cn 

X 

/ — 1 

' — * 

• • • 

• • 

• • • • 

• • 

• • • 

• 

1 

> 

r-  vD  c- 

4S 

cn  cn  in  cn 

cn  cn 

in  -4  -4 

r- 

cn 

w 

<D 

r — > 

X 

Q 

UAH  CM 

H CM 

rH  rH  -4  CM 

m cm 

rH  rH  CM 

rH 

Li 

o 

to 

o o o 

o o 

o o o o 

c o 

o o o 

j 

c 

• • • 

• • 

• • • • 

• • 

• • • 

• 

M 

o o o 

o o 

o o O O 

o o 

COO 

o 

e 

'a 

c 

•H 

V) 

cn  0 m 

in  O 

>n  rH  c^-  m 

o-  r- 

mo  x 

—4 

rl 

CD 

rH  c-  O 

c o 

o o o o 

CM  rH 

m -4 

CM 

2 

• 

• • • 

• • 

• • • • 

• • 

• • • 

• 

rH 

CO 

rH  O rH 

rH  O 

rH  rH  rH  rH 

rH  rH 

rH  r — 1 rH 

CM 

flJ 

1 

H cn 

rH  cn 

rH  cm  43  m 

0-  cn 

H cm  cn 

rH 

• 

'4 

boo 

o o 

o o o o 

o o 

o o o 

O 

• • • 

• • 

« • • • 

• • 

• • • 

• 

ro 

' 0 

o o o 

o O 

o o o o 

o o 

o o o 

o 

& 

§1 

HCO  4 

t • • 

rH  O' 

H O 

• • 

CO 

.m 

vO  CM 

O'  CN 

m 


43 


CN  O O'  0- 

rl  H H i — I 


X 

CNOnO 

rH 

x x r- 

• 

• • • 

rH 

rH  m m 

CM 

cn  cn  cn 

x 


C^OH 

cn 

rH 

CM  CN  r-  rH 

C^- 

rH 

O CM  On 

-4 

4 

co  o r* 

rH 

cn 

X m x m 
o vO  cm  cn 

X 

cn 

c-  x cn 

m 

N rl  n 

rH 

m 

CM 

cn 

-4  sO  NO 

-4 

O 

CO  rH 

X 

rH 

O CM  rH 

rH 

*0  CM 

•» 

GH 

E-* 

X 

<D 

4 

—J 

CM 

CO 

P 

M 

C 

t - 

•H 

f. 

-P 

E -< 

C 

in 

O 

vO  o 

t'- 

vO 

O 

c- 

sO  t 

Cn  o 

t 

vO 

V ✓ 

o 

£ 

O' 

ON 

• 

rH 

■P 

rH  rH 

x;  *-f 

•— H 

cd 

ti") 

fO 

XX 

43 

1 

c 

-p 

1 I 

bO  I 

1 

CM 

ri 

M 

J4 

«D 

C 

-P  ^ 

f-H 

c 

/ \ 

^-N 

Cd 

tn  n 

CD 

cn  cn 

Jh  n 

cn 

w 

H 

c 01  VO  c^- 

-P  sO 

r- 

-q 

0)  QJ  C**- 

0) 

C"- 

o 

-p 

5 g ^S; 

W -4 

0)  o o- 

'O  G C On 

E a' 

fc- 

a 

< 

c 

O 

.rH  ON 

O' 

6 

d c 

CN 

x 43  sc  r 

X 

vO 

B 

i 

•H  rH  rH 

kCd  rH 

rH 

4)  H H H 

a .h 

rH 

x> 

Hf 

I 

-P  d 

,■ ; 

CD 

O'  d cd 

in  H 

h ' 

CN 

a 

ci-.fi 

1 

1 

Crt 

rH  U ^ 1 

-p  s- 

1 

C rH  rH  G 

G 

rH 

g 

2 

£ W C C 

4 c 

c 

C 

M 

H z-* 

i t: 

P E-< 
O ^ 

c 

4 , ,5 

4 

, 

(0 

r-c.  a)  a) 

^ <D 

<D 

0) 

CD 

cd 

o 

C C E 

cd  G 

r. 

0) 

C C C G 

<D  C 

r. 

0)  C c G 

SI 

c 

0) 

-c 

4 4 

> 

<1) 

4 ;?  4 5 

> 0) 

c 

> cd  a a) 

o .4  U’  : r* 

V 

-p 

o 

•H  ^ * 

•rH 

a) 

<D 

o 

o 

Jfd 

rH 

rH 

rH 

G 

X 

in 

rn 

ro 

r > 

• 

o| 

1 

cn 

-4 

in 

NO 

rv- 

X 

1 

nO 

NO 

sO 

nO 

nO 

nO 

218 


Women  - 1946  7778  27.58  0.03  2.27  0.02  8.29  18.1  39.0  20.9  .632 

Vfonen  - 1977  133  1 28.71  0.06  2.15  0.04  7.49  2C.7  39.4  8.7  .447 


73 

o 

3 

C 

•H 

-P 

c 

o 

O 


CO  o 
• • 

CA  un 


On  4 

• • 

43 


vO  o 

44 

aj  aj  ca 

• • • 

CO  4vO 
rl  n H 


r-oto 

• • • 

A ca  un 


O O 

• • 

un  u\ 


CO  rH 

33 


4 UN 

• • 

33 


On  CO 

• • 

o o 


-4-  4 

• • 

Q q 


O CO 

• • 

•A  4 


a a 


aj  AJ 


-4  ca 


AJ  AJ 


CO 

-4 


CA 


O 

aj 


O 

AJ 


O CC  CO  A 


OOOO' 

AJ  AJ  AJ  H 


A -4  -4  pH 


O O O O 
A/  AJ  AJ  rH 


CA 

UN 


O 


rA 

A/ 


nO 


rA 

A/ 


-4  AJ 


un  rA 
AJ  A/ 


4 AJ 
a;  A/ 


H CA  O 
• • • 

CO  AnO 


O *A  CA 


vO  AA 
CA  CA  CA 


IAH  A 


IA  AvO 

CA  CA  CA 


AJ 


■4  nO  vO 
CA  CA  CA 


4 UN  UN 

CA  CA  CA 


O*  4 A 

• • • 

33S 


UN  O nO 


UN  4 CA 
CA  CA  CA 


O O O 


4 CA  CA 
CA  CA  CA 


CA  nO  rH 


A/  rH  AJ 
CA  CA  CA 


CA  UN  CA 


rH  O H 
CA  CA  CA 


4 

O 


O 4 rH 
• • • 

A (A  IA 


CC  A 
• • 

o>  o 


cc  co  a 4 

• • • • 

O CA  O CO 


o o 


fH  CO  CC 


CA  4 4 
CA  CA  CA 


CO  CA  rH 


AO  O 
AJ  AJ  CA 


W 

3 

a 

| 


« 

o 

Cl. 

a 

■i 

C> 

3 

M 

E-* 

a 


4 4! 


£1 


rH  CO  4 


rH  O 

• • 


HHOA 


ACC  A 


CA  4 CO 


334 

O'  CA 

On  O CA  A- 

H rH  rH  H 

CA  fH 

AJ  AJ 

fH  CA  CA 

CA  CA  CA 

CO  A CC 
AJ  AJ  AJ 

15.3 

12.4 
13.7 

4 4 
• • 

to  CO 

4 4 CA  O 
• • • • 

CO  CO  CC  a 

H H H H 

CA  4 
• • 

AJ  O 

CV  AJ 

AAA 
• • • 

O AJ  AJ 

CA  CA  CA 

On  rH  4 
• • • 

NO  nO  a 
AJ  AJ  AJ 

vO  AAI 

• • • 

433 

CA  CA 

• • 

A-  A 

CO  CO  A-  4 
• • • • 

A-  A-  AnO 
rH  rH  rH  rH 

21.6 

19.7 

A-  CO  CC 
• • • 

0s  fH  rH 

AJ  CA  CA 

A On  O 
• • • 

UA  4 nO 
AJ  CV  AJ 

14.2 

11.6 

12.9 

UN  vO 

• • 

A-  A 

4 4 CA  rH 
• • • • 

A A A nO 
rH  rH  rH  rH 

21.2 

19.4 

•H  CA  CA 
• • • 

0s  rH  rH 

AJ  CA  CA 

O AJ  rH 
• • • 

UN  4 4A 
AJ  AJ  AJ 

11.3 

12.6 

•H  CA 

• • 

A A 

17.0 

17.1 

15.8 

6*81 

AJ  NO  CC 

• • • 

CO  o o 

AJ  CA  CA 

rH  CA  CO 
• • • 

4 CA  CA 
AJ  AJ  AJ 

11.1 

12.4 

CO  rH 
• • 

nO  A- 

16.7 

16.9 

15.5 

9*8T 

O'  AJ  4 

• • • 

a o o 

AJ  CA  CA 

23.6 

22.6 
22.9 

e 


<8 

AJ 

a 

s 

H 


A 

£ 


_ (0 
C 0)  nO 
' 0 4 
C CA 


f 

I 

-P  «! 

u, 

■p 
to  : 

3 


a 

£ 


I I 


JZ 

i 

c 

a 


+>  'O  t'- 

m C'- 
•rl  O'  O' 

_<d  tH  rH 

I I 


nD  a 


JZ 

*6 

c 

a 


I I 

CO  CO 
0 0 
0)  0) 
e no  c c 

(1)  (£•  <3 

•>  rl  h t<  I 


£ 


■C  rH 

M I 

G 

QS  / — v 
►H  CO 
0) 

§i 

c 


a 

K 


nO 

& 


S3- 

C rH  rH 


CO 

0) 

0) 


$5 


" C C *S  c c 

ill 

0 

1 § 

c c c e 

§ 

a>  C E 

21  i |4 

4)  c c c 

21  i 

x:  c 

8:8  :S  3 5^ 

g 

0 

> #>  5 

<u  E S 

> 0}  4)  V 

Sees 

51! 

3 


cO 


WN 

4) 


0 


3 


4 

ro 


A 

vO 


nO  A 
4 A 
x;  vO  o on 
4^  rH 

tiOCA 

C rH  I I 

a> 

c c 
0 0 
£ 6 


O 


S 


219 


TJ 

0) 

3 

C 

•H 

P 

C 

o 

o 


c- 

fc 

r— 1 

45 


9 

e 

I 

§ 


a 


3 

> 

o 


M 

t- 

•< 

K 


a) 

so 

cm 

a 

3 

fH 


gj 

P *P 
3 «J 
p ^ 

to 


Sl 


I 


to 

0) 

JZ 

o 

c 

•H 

<0 

Q) 

3 

rH 

OJ 

> 


to 

1 

p 

52 

g 

w 

Ck 

fi 

i? 


a 


51 


-OrHOCMOC- 
CM  CM  CM  CM  -J 


88 

CM  CM 


>P  r? 
O o 

rH  CM 


S 


-4 


rH 

O 4 ca 

-4 

CNi 

C"-  -4 

lA  O 

UNO 

lAOfNi  4 

ca 

UA 

-4-  ia 

-4  rH 

O rH 

p 

• • • • 

• 

• 

• • 

• • 

• • 

O 

E-* 

lAlAsJf^ 

~4 

-4 

CA  CA 

CNi  CA 

CNi  CNi 

c? 


45  t> 
45  S 

o 


r- 

fc« 

o 


o < 
r-  ( 


CNi  UA 
CA  O 


CNi  CNi 


45  45 
£ ‘ 


•H 

O 

<D 

CC 


O 

45 


c c 
0)  0 


I I 

<o  to 

0)  0)  vO  c^ 
O D4t' 

c c o o 

•5'5!hh 

££  1 1 

“6  § 
C C G E 
.a)  4J  4J  .£? 


o 

C'- 


220 


CM 

C~- 


3$ 


CM  CC 

c'n  co 

• • 

CNi  CNi 


0(00  ^CNi  O 

O H CA  Cs-  O O 
• ••••• 

LfN  UN  4 CA  -4  4 

CNi  Oi  CV  Oi  Oi  CV 

15.28 

15.31 

14.65 

15.08 

to  tc 

-4  CNi 

• • 

CNi  CV 

rH  rH 

45  4N 

-4  rH 

• • 

CA  CA 
rH  rH 

12.52 

12.01 

O 45  4)  fH  tO 
iaOO^'Oia 

• ••••• 

o o o o c>  o 

rH  CNi  (Ni  CNi  H H 

11.81 

11.77 

12.20 

11.89 

10.43 

10.12 

-4  O 
rH  CNi 

• • 

<h  q 

rH  rH 

10.20 

9.13 

CO  45  CX^  O Oi  45 

o-  to  r*-  O'  co  o 
• ••••• 

CNi  CNi  CNi  CNi  CNi  CNi 

rH  rH 

CA  45 

• • 

-4  -4 

3.72 

3.82 

-4  to 

45  UN 
• • 

(A  CA 

r-  o 

rH  UA 

• • 

-4  -4 

CA  CC 
lA  o 

• • 

-4  uA 

O rl  rl  CO  Q H 

o o o o o o 

• ••••• 

o o o o o o 

-4  CA 

O O 

• • 

o o 

-4  CNi 

o o 

• • 

o o 

0.03 

0.02 

-4  CA 

O O 
• • 

* o o 

0.04 

0.03 

CNi  rN  H 4 H 4 

45  O 45  45  45  45 

• ••••• 

o o o o o o 

0.59 

0.61 

o o 

lA  4N 

• • 

o o 

CNi  O 
-4  -4 

• • 

O O 

rH  CNi 

UA  lA 

« • 

o o 

rH  CA 
UA  UA 

• • 

o o 

OHH4HCV 

O O O O O o 

• ••••• 

o o o o o o 

0.06 

0.04 

UN  CA 

o o 

• • 

o o 

-4  CA 

O O 

• • 

o o 

UA  -4 

c c 

• • 

o o 

0.05 

0.04 

0 CNHIAHCV 

CA  O O O C^-  45 

• ••••• 

01  CNi  CNi  CNi  rH  rH 

Oi  CNi  CNi  CNi  CNi  CNi 

13.70 

13.24 

13.43 

13.08 

11.54 

11.18 

-4  45 

CNi  UA 

S3 

C—  CA 
CNi  -4 

• • 

rH  O 
rH  rH 

sO  CNi  O A-  CNi  H 

45  CO  CA  CO  H CA 

-4  45  45  CNi  rH  CA 

*45  CNi  tC  rH 

CNi  45 

O rH 
rH  CNi 

CNi  45 

O rH 
rH  CNi 

CNi  nO 

O rH 
rH  CNi 

CNi  45 

O rH 

H C\' 

CNi  45 
O rH 
H C\' 

r- 

r- 

c- 

c- 

u 

o 

d 

o 

p 

rH 

rH 

rH 

.H 

h 

p 

3 

-t 

1 

1 

P 

1 

•X 

•H 

rH 

✓— N 

•V 

as 

CO 

c 

(0 

C 

to 

p 

<D  O- 

Q 

aj  o- 

a o- 

c 

<D  O- 

P 

<d  r- 

£ 

0)  o 

c 

C O 

C 

C O' 

£ 

4 o 

u 

•H  rH 

O 

•H  rH 

3 

♦H  rH 

u- 

CTJ 

d 

CO 

p 

I > 


c 

E-* 

c r- 

O 

^ C 

o ^ c 

*H 

a> 

•H  Q> 

to 

c £ 

t r c 

aJ 

d)  q 

55  / - 

05  O 

u 

H rn  : ■*. 

p 

p 

•H 

•H 

CO 

m 

CA 

TABLE  26b.  PERCEL'TILE  VALUES  FOR  U.  3.  /JO  1331  alii  ‘.JOHEN  - 1946-1977  (continued) 
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74  Bitragion-Submandibular  Arc 

Hen  (Trainees)  - 1977  10.51  10.59  10.83  11.30  11.65  11. 97  12.09 

’.omen  - 1977  9.25  9.41  9.63  9.79  10.05  10.39  10.78  11.16  11.37  11.54  11.61  2.36 


TABLE  26a.  STATISTICAL  VALUES  FOR  U.  3.  ARKY  MEN  AID  YJOIEU  - 1%6-1977  (continued) 
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79  Subnasale  to  back  of  head 

Ken  (Trainees)  - 1977  1C2  8.22  C.03  0.31  0.02  3.7?  7.56  9.17  1.61  .120 

Yfomen  - 1977  216  7.92  0.03  0.39  0.02  4.92  6.89  9.33  2.44  .123 
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79  3ubnasale  to  back  of  head 

Ken  (Trainees)  - 1977  7.72  7.R3  7.99  8.23  8.39  8.58  8.74 

IJomen  - 1977  7.09  7.20  7.34  7.45  7.64  7.87  8.14  8.43  8.63  8.86  9.02  1.93 
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1%6  RU.8  5.73  0.0C  G.22  G.00  3.76  4.88  6.57  1.69  .C9C 

1977  1331  5.75  0.01  C.21  G.X  3.65  5.12  6.50  1.38  .090 


TABLE  26b.  PERC3ITILE  VALUES  FOR  U.  S.  ,iRltY  .'ffll'I  AND  DOMEM  - 1946-1977  (continued) 
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Men  (Trainees)  - 1966  5.51  5.57  5.65  5.73  5.86  6.01  6.16  6.29  6.38  6.49  6.56  1.05 

Men  (Trainees)  - 1977  5.59  5.67  5.79  5.94  6.06  6.18  6.30 

’.foraen  - 1946  5.19  5.27  5.38  5.46  5.60  5.74  5.87  6.00  6.08  6.18  6.25  1.06 

Vfomen  - 1977  5.28  5.34  5.4 2 5.49  5.61  5.^4  5.89  6.03  6.12  6.24  6.32  1.04 
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TABLE  26b.  PERCENTILE  VALUES  TOR  U.  3.  ARMY  HEN  AND  TOKEN  - 1946-1977  (continued) 
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le  to  top  of  head 
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TABLE  26b.  PERCE! .'TILE  VALUES  FOR  U.  S.  ARMY  MEN  AND  LUMEN  - 1946-1977  (continued) 
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Minimum  Frontal  Breadth 

Men  - 1946  3.78  3.83  3.92  4.00  4.14  4.30  4.46  4.61  4.70  4.82  4.90  1.12 

Men  (Trainees)  - 1977  3.90  3.98  4.13  4.41  4.65  4.80  4.88 

'.tonen  - 1946  3.32  3.4 2 3.56  3.66  3.82  3.97  4.11  4.24  4.31  4.40  4.46  1.14 

Vtonen  - 1977  3.74  3.78  3.82  3.88  4.00  4.14  4.27  4.40  4.47  4.57  4.65  0.91 
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TABLE  26a.  STATISTICAL  VALUES  FOR  U.  S.  ARIIY  laSiJ  A2JD  ELLEN  - 1946-1977  (continued) 
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Sphynon  Height 

Ken  (Trainees)  - 1977  2.52  2.60  2.76  2.91  3.07  3.23  3.31 

Women  - 1977  2.04  2.09  2. IS  2.27  2.40  2.55  2.69  2. SI  2.89  2.98  3.05  1.01 


TABLE  25a.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEN  AND  VJDMETJ  - 1946-1977  (continued) 
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6.  U.  S.  ARMY  WORKSPACE  DATA 


a.  Workspace  Measurements 

Most  anthropometric  data  are  obtained  by  measuring  individuals  who  are  either 
standing  or  sitting  in  standardized  positions.  Further,  subjects  are  usually  measured  either 
nude  or  nearly  nude  - men  in  only  shorts  and  women  in  only  bra  and  panties.  Therefore, 
additional  allowances  for  various  combinations  of  clothing  must  be  added  to  the 
anthropometric  data  when  the  data  are  u9ed  for  design  parameters  in  the  human  engineering 
of  workspaces  or  seating. 

In  the  recently-completed  anthropometric  survey  of  U.  S.  Army  women,  together 
with  a series  of  U.  S.  Army  men,  data  were  obtained  for  weight,  stature,  and  twelve 
workspace  measurements.  In  this  phase  of  the  survey,  300  women  and  106  men  were 
measured.  All  of  the  subjects  were  wearing  work  clothing  (Army  fatigues)  and  combat 
boots  when  measured.  The  measurements  taken  included  heights,  reaches,  and  lengths. 
A new  measurement  was  functional  leg  length;  this  was  taken  on  seated  subjects  and 
measured  from  the  back  of  the  hip  to  the  bottom  of  the  boot  heel,  with  the  leg  extended. 
The  workspace  measurements  are  described  and  illustrated  in  two  of  the  technical  reports 
on  the  anthropometric  survey  of  U.  S.  Army  women. 19,20 

Selection  of  these  particular  workspace  measurements  was  made  from  a group  of 
measurements  reported  and  illustrated  in  Military  Standard:  Human  Engineering  Design 
Criteria  for  Military  Systems,  Equipment  and  Facilities  (Ml L-STD-1472B).2 1 These 
measurements  were  derived  from  earlier  work  carried  out  by  the  U.  S.  Air  Force  in  which 
workspace  measurements  were  made  on  two  small  series  of  40  and  53  men,  respectively. 
Data  from  these  studies  and  illustrations  of  the  measurements  may  be  found  in  two  U.  S. 
Air  Force  technical  reports.2  2 ,2  3 


19,20 See  references  10  and  12. 

2 1 See  reference  1 6. 

22Hertzberg,  H.  T.  E.,  I.  Emanuel  and  M.  Alexander.  The  anthropometry  of  working 
positions;  1.  A preliminary  study.  WADC  Technical  Report  54-520,  Aero  Medical 
Laboratory,  Wright-Patterson  Air  Force  Base,  Ohio,  1956.  (AD  110  573) 

2 3 Alexander,  M.,  and  C.  E.  Clauser.  Anthropometry  of  common  working  positions.  AMRL 
Technical  Report  65—73,  Aerospace  Medical  Research  Laboratories,  Wright-Patterson  Air 
Force  Base,  Ohio,  1965.  (AD  632  241) 
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b. 


Tables  of  Statistical  and  Percentile  Values  in  Centimeters 


In  the  following  tables,  statistical  and  percentile  values  are  given  for  weight,  stature, 
and  twelve  workspace  measurements  for  both  U.  S.  Army  men  and  women.  The  tables 
of  data  for  the  workspace  measurements  are  presented  on  two  facing  pages.  On  the  first 
or  upper  page  (Table  27a),  the  statistical  values  are  given  while  on  the  second  or  lower 
facing  page  (Table  27b),  the  percentile  values  are  shown.  Due  to  the  small  size  of  the 
samples  of  Army  men  and  women  (106  and  300,  respectively),  only  selected  percentile 
values  between  the  5th  and  the  95th  percentiles  are  given  for  the  workspace  measurements. 

The  statistical  and  percentile  values  shown  in  these  tables  are  the  same  as  those  given 
in  the  source  tables  in  a previous  section  (see  page  18).  In  these  tables,  weight  is  given 
in  kilograms,  and  data  for  all  of  the  other  measurements  are  shown  in  centimeters.  Values 
for  weight  and  stature  taken  without  clothing  are  shown  at  the  end  of  Table  27a  for 
comparison  with  the  values  for  men  and  women  measured  clothed. 

Similar  tables  of  statistical  and  percentile  values  for  the  workspace  measurements 
given  in  inches  may  be  found  beginning  on  page  251 . 
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TABLE  27a.  STATISTICAL  VALUES  FOR  U.  3.  ARMY  :iEN  AND  WOMEN  - 1977 
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Overhead  Reach  Breadth 

Men  (Trainees)  - 1977  35.2  35.9  37.1  38.5  39.9  41.1  41.9 

Women  - 1977  31.5  32.3  33.5  34.8  36.0  37.1  37.9 


TABLE  27a.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEN  AMD  VDI'EII  - 1977  (continued) 
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Men  (Trainees)  - 1977  63.9  65.0  67.0  69.5  71.6  74.1  75.5 

'omen  - 1977  59.2  60.3  62.4  64.3  67.1  69.2  70.5 
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c.  Tables  of  Statistical  and  Percentile  Values  in  Inches 

In  the  following  tables,  statistical  and  percentile  values  are  given  for  weight,  stature, 
and  twelve  workspace  measurements  for  both  U.  S.  Army  men  and  women.  The  tables 
of  data  for  the  workspace  measurements  are  presented  on  two  facing  oages.  On  the  first 
or  upper  page  (Table  28a),  the  statistical  values  are  given,  while  on  the  second  or  lower 
facing  page  (Table  28b),  the  percentile  values  are  shown.  Due  to  the  small  size  of  the 
samples  of  Army  men  and  women  (106  and  300,  respectively),  only  selected  percentile 
values  between  the  5th  and  the  95th  percentiles  are  given  for  the  workspace  measurements. 

The  statistical  and  percentile  values  shown  in  these  tables  are  the  same  as  those  given 
in  the  source  tables  in  a previous  section  (see  page  ,18).  In  these  tables,  weight  is  given 
in  pounds,  and  data  for  all  of  the  other  measurements  are  shown  in  inches.  Values  for 
weight  and  stature  taken  without  clothing  are  shown  at  the  end  of  Table  28a  for 
comparison  with  the  values  for  men  and  women  measured  clothed. 


TABLE  28a.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MSI.'  Ail)  VJDMEIJ  - 1977 
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Trainees)  - 1977  106  15.16  0.08  0.81  0.06  5.34  13.2  17.4  4.2  .216 

- 1977  300  13.69  0.04  0.76  0.03  5.55  11.7  16.1  4.4  .208 
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TABLE  28a.  STATISTICAL  VALUES  FOR  U.  3.  AR1IY  ItSIJ  AliD  VJOlliU  - 1977  (continu 


25.52  0.08  1.37  0.06  5.37  21.3  29.6 
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Kneeling  Leg  Length 

Ken  (Trainees)  - 1977  25.2  25.6  26.4  27.3  28.2  29.2  29.7 

'/omen  - 1977  23.3  23.7  24.6  25.5  26.4  27.2  27.8 


r 


r- 

o 


H 

g 

e 

h 

tl 


CO 


as 

£ 

CO 

w 


4 

o 

M 

t-> 

CO 

M 

4 

&3 


(tf 

CO 

cv 

a 

9 

H 


0) 

•3  4 

ttf  la 

OT  ^ 


co 

0) 

5 

CTJ 

> 


a 

co 


0) 

I 

•H 

-p 

c 

o 

o 


CO 

§ 

1 

2 
:=> 

3 

s 

w 

Si 

o« 

'O 


sO  CV 

c-  c^- 
cv  cv 


cn 


rH 

cv  0 

~i-  CA 

co  cn 

ua  cn 

C3 

• • 

• • 

• • 

• • 

-P 

LA 

O r- 

0 

-4  LA 
Pi  rH 

rH  rH 

44 

0 

• 

nO  CO 

on  r- 

cn  cn 

0 co 

X5 

tk 

K 

• • 

• • 

• • 

• • 

<U 

3 

rH  rH 

CO  NO 

0 cc 

nO  rH 

j3 

3 

cv  cv 

NO  NO 

cv  0 

0s-  o- 

C 

Cm 

cv  cv 

•H 

-P 

C 

O 

• 

-4  00 

*A  CV 

1A  0 

U"\  LA 

O 

C 

• • 

• • 

• • 

• • 

v — «• 

'£} 

84 

CO  ON 

cv  to 

rH  nO 

'^r 

va  -4- 

0 co 

vO  LA 

C^- 

rH 

On  -4 

no  cn 

4 fv 

• • 

ON  CO 

** 

-4  nO 

• • 

rH  r-- 

• • 

NO  O 

• • 

CO 

CD 

LA  LA 

*4  -4 

44 

cn  -4 

JC 

Q 

-4 

84 

On  rH 

r-  *H 

O 

CO 

O O 

-4  C-- 

rH  rH 

4 

• • 

• • 

• • 

• • 

O O 

O O 

rH  O 

O O 

nO  H 
O O 


O vO 
<H  O 


O O 


cn  O 

• • 

o r- 


8 8 

rH  cn 


<D  r- 

c c-* 

•H  O 

CXrH 

3 

CO  | 


3 <8 


-P  co 

*§)  $ 

•H  C 

=1 
0)  fH 
d>w  c 

5 C E 
c 


<t  rH 

NO  co 


CV  CV 


NO  nO 
CV  rH 


o o 


S3 

• • 

CA  CTN 

nO  la 


88 

rH  on 


■p 

c r- 

- r- 

ON 


8 


I 


o 

ON 


f 


CO 
CD 

a> 

£ ^ 

CD  Cn- 
CD  0s- 
SZ  C O' 


to  . 

c u 

CD  E-* 

»P  v— ' C 
0) 

• C E 
%£$ 
o 


-4 
nO  cn 


rH  O- 
CV  rH 


-4  rH 

cv  o- 


cn  O 
la  m 


§8 

rH  C<\ 


CO 

'O 

§ 

a 


c^- 

. On 


co 

<d  c^ 

££ 

r 

1 

^ c 


*P  C 6 

•H 

£ 


cn  cn 
la  >o 


CV  CV 


U*\  LA 
CV  rH 


o o 


-4  CV 
la  -4 


CO  -4 
nO  nO 


88 

rH  m 


& 


CO 

<D  Cn- 
Q)  O- 
C On 
•H  rH 
cd 

£ ' 


CD 

u 

-p 

Cd 

■p 

CO 


81 


256 


— : ._ 


r.O 

4 

d 

> 

a 

M 

« 

a 

fg 


CNi 

a 

E-* 


0>  <£ 

too 

Si 

ftt  -p, 

-Cl 

£ 

o 


c 

-p 

to 

o 


UN  (Ni 

• • 

CN  C*N 


'O 

c 

cv 


'O 

0 

a 

c 

•H 

-P 

c 

o 

o 


co 

a 

i 

s 

o 

9 

g 

w 

3 

a, 

co 


a>  c^- 

5 8: 

P-.  r—\ 

3 

CO  I 


-P 

■s 


I 

c 

0) 

B 

£ 


o-  cn 
• • 

CO  o 


X3 

<D 

-Cl 

rH  un 

rH  UN 

3 

-PI 

• • 

• • 

C 

rH  O 

CC  -4 

•H 

oh 

CV  rH 

nO  vO 

■H 

c 

o 

o 

-Cl 

c-  cni 

cw  on 

'w ' 

-fcM 

• • 

• • 

o 

o o 

C ON 

o| 

OJ  rH 

vO  vO 

h 

o 

rH 

CO 

a)  -Cl 

rH  nO 

-4  CV 

1 

-C  +3 

• • 

• • 

O UNI 

o cc 

UN  rH 

c M 

M 

OJ  rH 

O vO 

2 

c c 

ON  O 

•h  aJ  x: 

on  cnj 

•H  -p 

• • 

• • 

q 

W XI  O 

o c 

ON  0s 

Q)  lTn| 

rH  rH 

sC  UN 

•H 

i 

-P 

C -C 

U\  CNi 

<r  un 

O -PI 

• • 

• • 

a 

O UNl 

CC  c 

H c- 

C cwl 

0) 

rH  rH 

vO  UN 

§ 

a 

-Cl 

O 'sO 

O rH 

PI 

• • 

• • 

n 

5 

C^-  vO 

O vO 

rH  1 

* — 1 rH 

vO  UN 

ZD 

31 

-Cl 

vO  on 

-4  CNI 

F0 

-PI 

• • 

• • 

«r4 

C-  vO 

O UN 

rH  rH 

UN  UN 

(0 
q) 

a>  r- 
•h  c o 

fl)*HH 

zc  aJ 

Ut 

0)  E-» 

0) - 

c 

^ c 
a > 

-p  :j 
c 

$ 


■p 

C £> 

5 

a o 

i— i 

co 

0)  I 

(1) 

iS  n 

Q) 

* <D 

-C  c 

-P  *H  r-1 
M fl) 

C ^ I 

IU  E-* 

-3  ' C 

V 

• c c 
.3:9 -9 
TJ^  - 

o 

:r 


257 


r- 

S 

o 


7.  ANALYSIS  AND  DISCUSSION  OF  THE  DATA 


One  of  the  main  reasons  for  the  presentation  of  anthropometric  data  in  the 
standardized  format  of  this  report  is  to  facilitate  comparisons  of  data  among  the  various 
Army  source  series  which  are  included  here.  Comparisons  of  anthropometric  data  may 
be  made  to  indicate  any  changes  in  body  size  which  may  have  occured  in  the  Army 
population  over  a period  of  time.  Three  such  comparisons  are  discussed  here.  These 
are  comparisons  between  Army  men  measured  in  1946  and  Army  men  measured  in  1966, 
between  Army  male  basic  trainees  measured  in  1966  and  1977,  and  between  Army  women 
of  1946  and  Army  women  of  1977.  Of  even  greater  interest  and  importance  is  a 
comparison  of  the  data  on  body  size  between  Army  men  of  1966  and  Army  women  of 
1977. 

a.  U.  S.  Army  Men  - 1946  and  1966 

A total  of  105,062  U.  S.  Army  men  were  measured  in  1946,  of  which  25,00  men 
were  used  as  a working  series.  These  men  were  primarily  separatees  leaving  the  army 
at  the  termination  of  World  War  II.  For  comparison,  6,682  Army  men  were  measured 
in  1966,  twenty  years  later.  The  1946  series  represented  the  World  War  II  Army,  while 
the  1966  series  was  drawn  from  an  Army  which  was  engaged  in  Vietnam. 

Statistical  and  percentile  values  for  selected  body  measurements  of  the  1946  and 
1966  Army  men  are  presented  in  Tables  29a  and  29b,  respectively,  in  centimeters,  and 
in  Tables  30a  and  30b,  respectively,  in  inches.  Comparisons  of  any  other  body 
measurements  of  Army  men  may  be  made  from  the  anthropometric  data  presented  in 
the  tables  given  in  a previous  section  of  the  report. 

There  has  been  a great  deal  of  speculation  to  the  effect  that  men  and  women  are 
rapidly  and  greatly  increasing  on  body  size.  The  anthropometric  data  presented  here  to 
not  support  these  speculations,  since  on  the  average  the  changes  in  body  size  of  Army 
men  over  a period  of  twenty  years  have  been  relatively  small. 

Army  men  measured  in  1966  were  about  two  years  younger  on  the  average  than 
the  men  measured  in  1946.  The  1966  men  were  2.01  kg  (4.29  lb)  heavier  and  0.61  cm 
(0.24  in)  taller  on  the  average  than  the  1946  men.  Crotch  height  was  0.52  cm  (0.21  in) 
greater  for  the  1966  men,  but  sitting  height  showed  virtually  no  change.  The  1966  Army 
men  were  1.36  cm  (0.54  in)  larger  in  chest  circumference,  2.56  cm  (1.01  in)  larger  in 
waist  circumference,  and  1.07  cm  (0.42  in)  larger  in  hip  circumference  on  the  average 
than  the  1946  men.  These  increases  in  the  girth  dimensions  are  a reflection  of  the  increase 
of  2 kg  (4/4  lb)  in  body  weight.  The  stature  ratios  for  these  three  circumferences  also 
are  slightly  higher  for  the  1966  men. 
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Since  this  comparison  is  based  upon  a very  large  series  (1946)  and  a much  smaller 
series  (1966),  the  standard  deviations  of  the  measurements  are  larger  for  the  1966  men, 
indicating  a greater  range  of  variation.  The  standard  errors  and  the  coeffients  of  variation 
also  are  larger  for  the  1966  series,  as  would  be  expected. 

While  the  mean  (or  average)  values  for  selected  body  measurements  were  slightly 
higher  for  the  1966  Army  men,  a greater  contrast  in  body  size  may  be  seen  in  the  percentile 
values.  At  the  95th  percentile  level,  the  1966  men  were  4.4  kg  (10.2  lb)  heavier  and 
1.2  cm  (0.5  in)  taller  than  the  1946  men.  Crotch  height  was  0.8  cm  (0.3  in)  higher 
for  the  1966  men  at  the  95th  percentile,  but  sitting  height  was  practically  the  same. 
At  the  95th  percentile  level,  chest  circumference  was  3.0  cm  (1.2  in)  larger,  waist 
circumference  was  5.0  cm  (2.0  in)  larger,  and  hip  circumference  was  2.6  cm  (1.1  ,n) 
larger  for  the  1966  men,  again  reflecting  the  4.4  kg  (10.2  lb)  increase  in  body  weight. 
The  range  in  percentile  values  (99th  percentile  minus  1st  percentile)  also  was  greater  for 
the  1966  Army  men. 

A comparison  of  anthropometric  data  for  1946  and  1966  Army  men  thus  does  not 
show  any  great  changes  or  increases  in  body  size  during  the  20-year  period.  Mean  stature 
increased  only  one-quarter  of  an  inch  and  mean  weight  increased  four  and  one-quarter 
pounds.  These  are  very  slight  increases  which  certainly  do  not  indicate  large  changes 
in  body  size.  The  anthropometric  data  do  show  some  increases  in  the  percentile  values 
for  body  measurements,  particularly  at  the  95th  percentile  level.  This  does  indicate  an 
increase  in  the  proportion  or  numbers  of  larger  men  in  the  Army  population. 
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TABLE  29a.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  ME?.'  - 1946  and  1966 


0 

& 

Q 

•H 

og 

8 sS 

cn  p 

CM  CM 

H O 
on  on 

5§ 

vO  O 
r\  -J 

p 

P 

o o 

<» 

UN  UN 

UN  UN 

i/\  i/\ 

ctJ 

Cfl 

• • 

• • 

• • 

• • 

• • 

• • 

P 

rH  rH 

CO 

CM  v\ 

o o 

o o 

o o 

O 4 

o cn 

o o 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

-P 

UN  CA 

o c- 

O O 

CO  \0 

CM  CM 

o co 

o c- 

o 

CN  CO 

un  4 

CN  CN 

CM  CM 

UN  UN 

HD  HD 

HD  LTV 

0 

• 

cn  r- 

O C^- 

O o- 

O CM 

O CM 

o r- 

O CM 

• • 

• • 

• • 

• « 

• • 

• • 

• • 

eg 

CO  co 

8 £ 

CM  H 

rH  rH 

UN  cn 

S3 

o c*- 

C-  4 

1 

* 

33 

33 

33 

33 

33 

H CM 

o co 

o to 

O CM 

O CO 

o co 

O CM 

C 

• • 

• • 

• • 

• • 

• • 

• • 

g 

cn  un 

O rH 

V/N  -4 

r — 1 rH 

CN  CO 

C"-  r- 

4 4 

U\  UN 
rH  rH 

O HD 

r-  S 

h 

un  un 

HD  C^- 

co 

(NO 

c^-  o 

cn  r^ 

U\  -4 

LTV  ON 

CM  O 

38 

cm  • 

O 

CN  UN 

c-  o 

-4  rH 

O rH 

• • 

• • 

• • 

• • 

> 

cn  cn 

un  UN 

cn  4 

hd  r- 

CN  o 

HD  xO 

CO 

rH 

rH 

U 

0 

-P 

0 

q] 

4 o 

88 

CM  -4 

rH  C*N 

88 

ON  N- 

CM  H\ 

q 

O O 

O O 

o o 

O O 

o o 

•H 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

-P 

o o 

O O 

o o 

o o 

o o 

o o 

o o 

c 

to! 

(D 

O 

c 

• 

I cm  O 

cnO 

CN  rH 

un  cs- 

rH  xO 

HD  (N 

rH  CO 

O IA 

•H 

a! 

CNO 

-4  HD 

-4  HD 

cn  hd 

O rH 

r-  cm 

• • 

• • 

• • 

• • 

• 4 

9 9 

CO 

:o' 

CN  o 

O HD 

-4  -4 

CN  CN 

un  HD 

cn  cc 

U'N  HD 

0 

rH 

3 

7J 

> 

83 

-4-  CO 

88 

CM  -4 

4 CO 

4 O 

4 CC 

s 

O O 

O O 

O O 

O rH 

O O 

• • 

• • 

• • 

• • 

• • 

• 9 

9 9 

C*T 

o o 

o o 

o o 

o o 

o o 

O O 

o o 

CO, 

cm  cn 

rH  CM 

CNi  -d- 

CO  cn 

H O- 

ON  CN 

4 rH 

c 

CM  cm 

O UN 

-*  O 

00  O 

-4  O 

n-  cm 

rH  CM 

3 

• • 

• • 

• • 

* • 

• • 

• • 

9 • 

0 

2S 

O CM 

1 r-  r- 

cn  4 
r-  r- 

rH  rH 

cn  cn 

CO  co 

88 

88 

r-  o 
co 

<H  4 
CN  CN 

HD  C^- 

CO  CM 

O CM 

CM  CM 

O CM 

CM  CM 

Q OJ 

o r- 

o cc 

CN  cc 

UN  CO 

r-  co 

co 

o cc 

H 

UN  HD 

UN  HD 

4 HD 

CN  xO 

4^0 

40 

UN  HD 

*HD 

*xO 

•4  HD 

%xO 

•4x0 

*o 

•4X0 

c? 

r? 

4 

CM 

4 

CM 

4 

CM 

0 oj 

o 

g 

2 

0 

0 

0 

g 

rx 

o 

O 

O 

(0 

c 

C 

Sh 

£ 

0 

0 

•iH 

(0 

JH 

O 

-P 

u 

P 

0 

0 

C 

txDHD  HD 

HD  HD 

P HD  xO 

JZ  xO  xO 

Cm 

HD  xO 

O xO 

rxvO  HD 

0) 

o 4vO 

4 HD 

SZ  4 HD 

M^4  O 

ri 

4 0 

c 

4 O 

3d  4 HD 

r; 

rH  0s  0^“ 

CN  CN 

fiO  CN  CN 

•H  CN  CN 

3 

CN  CN 

3 

CN  CN 

O CN  CN 

1) 

•H  rH  rH 

rH  rH 

•H  rH  rH 

0)  rH  rH 

o 

rH  H 

CD 

•H  rH 

O H H 

u 

0} 

X 

IH 

U 

P 

^ 1 1 

1 1 

K 1 1 

_ 1 | 

•H 

I I 

•H 

1 I 

P 1 1 

CO 

<D 

O 

O 

■P  c c 

b C C 

x;  c c 

c c c 

c c 

c c 

X c c 

(1) 

x:  o)  <D 

3 0)  <D 

0 0)0) 

•H  0)  0) 

P 

0 6 

P 

& jv 

x^  c>  0 

X 

MS  X 

4*  X X 

4*  X X 

p >3 

V) 

^ s: 

cn 

ij  X 

•H 

trj 

o 

p 

0 

•H 

p* 

■P 

C 

•H 

sz 

•H 

CO 

o 

co 

o 

S 

il  H 

CM 

CN 

4 

UN 

HD 

260 


Ken  - 1946  24,502  24.28  0.03  4.94  0.02  20.35  15.0  57.0  42.0 

Men  - 1966  66 82  22.17  0.06  4.64  0.04  20.92  17.0  55.0  38.0 
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TABLE  30a.  STATISTICAL  VALUES  FDR  U.  3.  ARMY  MEN  - 1%6  and  1966 
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Men  - 1946  24,502  24.28  0.03  4.94  0.02  20.35  15-0  57.0  42.0 

Ken  - 1966  6682  22.17  0.06  4.64  0.04  20.92  17.0  55.0  38.0 
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b.  U.  S.  Army  Men  (Basic  Trainees)  — 1966  and  1977 


The  group  of  2,639  U.  S.  Army  basic  trainees  was  measured  in  1966.  These  young 
men  consisted  of  draftees  and  Regular  Army  enlistees  who  were  beginning  their  Army 
basic  training.  At  the  end  of  the  anthropometric  survey  of  U.  S.  Army  women  in  1977, 
a sample  of  287  Army  men  was  measured  in  order  to  obtain  data  which  would  be  directly 
comparable  with  the  data  on  women.  These  men  were  volunteers,  also  just  beginning 
their  Army  basic  training.  A comparison  of  the  data  on  these  two  groups  of  basic  trainees 
will  give  some  indication  of  the  body  size  of  young  men  who  are  entering  Army  service. 

Statistical  and  percentile  values  for  selected  body  measurements  of  the  1966  and 
1977  series  of  Army  basic  trainees  are  presented  in  Tables  31a  and  31b,  respectively, 
in  centimeters,  and  in  Tables  32a  and  32b,  respectively,  in  inches.  Comparisons  of  any 
other  body  measurements  of  Army  male  basic  trainees  may  be  made  from  the 
anthropometric  data  presented  in  the  tables  given  in  a previous  section  of  this  report. 

The  1977  basic  trainees  were  about  one  year  younger  on  the  average  than  the  1966 
basic  trainees.  The  two  groups  of  trainees  had  the  same  body  weight,  but  the  1966 
trainees  were  0.62  cm  (0.25  in)  taller  on  the  average.  Crotch  height  was  not  measured 
on  the  1977  trainees,  but  they  were  1.88  cm  (0.74  in)  shorter  in  sitting  height  than 
the  1966  trainees.  In  body  girths,  the  two  groups  of  trainees  were  similar  in  chest 
circumference;  however,  the  1977  trainees  were  0.72  cm  (0.28  in)  smaller  in  waist 
circumference  and  1.69  cm  (0.67  in)  larger  in  hip  circumference  than  the  1966  trainees. 

Due  to  the  small  sample  size  of  less  than  300  men  measured  in  1977,  only  the  5th 
and  95th  percentile  values  are  given  for  this  group  of  basic  trainees.  At  the  95th  percentile 
level,  the  1977  trainees  were  0.5  kg  (1.2  lb)  heavier,  but  the  95th  percentile  value  for 
stature  was  the  same  for  the  two  groups.  The  95th  percentile  value  for  sitting  height 
was  1.5  cm  (0.6  in)  less  for  the  1977  trainees.  At  the  95th  percentile  level,  chest 
circumference  was  1.1  cm  (0.5  in)  larger,  waist  circumference  was  0.4  cm  (0.2  in)  larger, 
and  hip  circumference  was  1.7  cm  (0.7  in)  larger  for  the  1977  trainees. 

Thus  only  very  slight  differences  in  body  size  are  indicated  by  the  anthropometric 
data  on  1966  and  1977  Army  male  basic  trainees. 
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TA3LS  31a.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEN  (BASIC  TRAINEES)  - 1966  and  1977 
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! (years) 

Men  - 1966  2639  20.18  0.03  1.48  0.02  7.35  17.0  31.0 

Men  - 1977  287  19.66  0.14  2.29  0.10  11.65  16.0  30.0 
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TABLE  32a.  STATISTICAL  VALUES  FOR  U.  S.  ARHY  MEN  (BASIC  TRAINEES)  - 1966  and  1977 
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TABLE  32b.  PERCEHTILE  VALUES  FOR  U.  3.  ARMY  I!EN  (BASIC  TRAINEES)  - 1966  and  1977 
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c.  U.  S.  Army  Women  — 1946  and  1977 

A total  of  8,864  U.  S.  Army  women  were  measured  in  1946  at  the  end  of  World 
War  II.  The  number  of  women  in  this  series  subsequently  was  reduced  to  8,100  as  the 
result  of  reprocessing  and  editing  the  data.  For  comparison,  1,331  Army  women  were 
measured  in  1977,  31  years  later.  While  the  1946  women  represented  the  World  War  II 
Army,  the  1977  women  were  drawn  from  a peace-time  volunteer  Army.  Both  series  of 
women  included  WAC  enlisted  and  officer  personnel,  as  well  as  U.  S.  Army  nurses. 

Statistical  and  percentile  values  for  selected  body  measurements  of  the  1946  and 
1977  Army  women  are  presented  in  Tables  33a  and  33b,  respectively,  in  centimeters, 
and  in  Tables  34a  and  34b,respectively,  in  inches.  Comparisons  of  other  body 
measurements  of  Army  women  may  be  made  from  the  anthropometric  data  presented 
in  the  tables  given  in  a previous  section  of  this  report. 

The  Army  women  measured  in  1977  were  over  four  years  younger  on  the  average 
than  the  women  measured  in  1946.  The  1977  women  were  0.34  kg  (0.75  lb)  heavier 
and  0.82  cm  (0.32  in)  taller  on  the  average  than  the  1946  women.  Crotch  height  was 
3.54  cm  (1.40  in)  greater  ♦or  the  1977  women,  and  sitting  height  was  1.42  cm  (0.55  in) 
higher  than  for  the  1946  women.  The  1977  women  were  0.70  cm  (0.27  in)  smaller 
in  bust  circumference,  but  in  waist  circumference  they  were  4.01  cm  (1.58  in)  larger, 
and  in  hip  circumference  they  were  0.43  cm  (0.17  in)  larger  on  the  average  than  the 
1946  women. 

Some  slight  changes  in  body  size  between  1946  and  1977  Army  women  also  are 
indicated  in  the  percentile  values  for  body  measurements.  At  the  95th  percentile  level, 
weight  was  2.0  kg  (4.3  lb)  less  for  the  1977  women,  while  stature  was  1.9  cm  (0.7  in) 
greater  than  for  the  1946  women.  The  95th  percentile  value  for  crotch  height  was  4.3  cm 
(1.7  in)  greater  for  the  1977  women,  and  sitting  height  was  1.9  cm  (0.8  in)  higher.  At 
the  95th  percentile  level  for  body  girths,  bust  circumference  was  4.3  cm  (1.6  in)  smaller, 
waist  circumference  was  4.5  cm  (1.8  in)  larger,  and  hip  circumference  was  1.2  cm  (0.4  in) 
smaller  for  the  1977  women. 

In  summary,  the  mean  (or  average)  values  for  the  body  measurements  of  1977  Army 
women  showed  very  slight  increases  in  weight,  stature,  and  in  hip  circumference,  but  a 
slight  decrease  in  bust  circumference  and  an  increase  in  waist  circumference  of  four 
centimeters  or  about  I’/a  inches.  The  95th  percentile  values  indicated  decreases  in  weight, 
bust  and  hip  circumferences,  but  increases  in  stature  and  waist  circumference.  The  changes 
in  body  size  between  U.  S.  Army  women  measured  in  1946  and  1977  are  primarily  changes 
in  body  proportions,  with  waist  circumference  showing  the  largest  increase  in  size. 
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TABLE  33b.  PERCENTILE  VALUES  TOR  U.  S.  ARMY  hOMEN  - 1946  and  1977 
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d.  U.  S.  Army  Men  — 1966  and  U.  S.  Army  Women  — 1977 

The  three  comparisons  of  anthropometric  data  discussed  previously  are  concerned 
with  changes  in  body  size  in  Army  personnel  over  a period  of  time.  However,  the  increase 
not  only  in  numbers  of  women  but  also  in  the  importance  of  women  in  the  U.  S.  Army 
has  emphasized  the  significance  of  body  size  information  on  both  Army  men  and  women. 
Anthropometric  data  on  Army  men  and  women  are  required  for  application  and  utilization 
in  the  design  and  sizing  of  clothing  and  in  the  human  engineering  of  equipment  and  materiel 
which  may  be  used  or  operated  by  both  men  and  women  in  the  Army. 

A small  series  of  Army  men  was  measured  at  the  conclusion  of  the  recent 
anthropometric  survey  of  U.  S.  Army  women,  thus  providing  directly  comparable  data 
on  the  body  measurements  of  both  men  and  women.  However,  since  this  small  sample 
of  Army  men  represented  only  basic  trainees,  a larger  and  mom  representative  series  of 
Army  men  would  provide  a more  suitable  comparison  of  body  size.  Consequently  data 
on  Army  men  measured  in  1966  have  been  used  here  for  comparison  with  the  Army 
women  measured  in  1977. 

Statistical  and  percentile  values  for  selected  body  measurements  of  1966  Army  men 
and  1977  Army  women  are  presented  in  Tables  35a  and  35b,  respectively,  in  centimeters, 
and  in  Tables  36a  and  36b,  respectively,  in  inches.  Comparisons  of  any  other  body 
measurements  of  Army  men  and  women  may  be  made  from  the  anthropometric  data 
presented  in  the  tables  given  in  a previous  section  of  this  report. 

The  Army  women  measured  in  1977  were  about  one  year  older  on  the  average  than 
the  1966  Army  men.  On  the  average,  the  1966  Army  men  were  12.26  kg  (26.88  lb) 
heavier  and  11.56  cm  (4.55  in)  taller  than  the  1977  Army  women.  Crotch  height  was 
7.57  cm  (2.98  in)  higher  for  men,  and  sitting  height  was  5.61  cm  (2.21  in)  greater  for 
men  on  the  average  than  for  women.  On  the  average,  chest  circumference  for  men  was 
5.56  cm  (2.19  in)  larger  than  bust  circumference  for  women,  while  waist  circumference 
was  9.28  cm  (3.65  in)  larger  for  men  than  for  women.  However,  in  hip  circumference 
the  women  were  1.31  cm  (0.52  in)  larger  than  men  on  the  average.  The  differences 
in  proportions  between  men  and  women  also  are  shown  in  the  stature  ratios.  The  relatively 
smaller  waists  and  larger  hips  in  women  in  proportion  to  stature  are  indicated  by  the 
stature  ratios  of  46  percent  for  men  and  44  percent  for  women  in  waist  circumference, 
but  54  percent  for  men  and  59  percent  for  women  in  hip  circumference. 

The  contrasts  in  body  size  between  Army  men  and  women  were  even  more  marked 
in  the  percentile  values  for  the  body  measurements.  At  the  95th  percentile  level, 
representing  large  men  and  women,  men  were  17.1  kg  (37.6  lb)  heavier,  and  11.5  cm 
(4.6  in)  taller  than  women.  Crotch  height  was  7.8  cm  (3.1  in)  greater  for  men,  and 
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sitting  height  was  5.9  cm  (2.3  in)  higher  for  mon  than  for  women  at  the  96th  percentile 
level,  Again  at  the  95th  percentile  level,  chest  circumference  for  men  was  6.9  cm  (2,7  in) 
larger  than  bust  circumference  for  women,  while  waist  circumference  for  men  was  12.4  cm 
(4.9  in)  larger  than  for  women.  Hip  circumference  for  women  was  0.6  cm  (0,2  in)  larger 
than  for  men  at  the  95th  percentile  level. 

At  the  5th  percentile  level  of  body  measurements  for  small  men  and  women,  the 
contrasts  in  body  size  between  men  and  women  also  were  consistent,  but  were  slightly 
less  than  at  the  95th  percentile  level.  Weight  for  men  was  10.8  kg  (23.5  lb)  heavier, 
and  stature  was  11.2  cm  (4.4  in)  taller  for  men  than  for  women  at  the  5th  percentile 
level.  Crotch  height  was  6.8  cm  (2.6  in)  greater  and  sitting  height  was  5.5  cm  (2.2  in) 
higher  for  men  than  for  women  at  the  5th  percentile  level.  The  5th  percentile  value 
for  chest  circumference  for  men  was  5.7  cm  (2.3  in)  larger  than  bust  circumference  for 
women,  while  waist  circumference  was  8.0  cm  (3.1  in)  larger  for  men  than  for  women. 
Hip  circumference  at  the  5th  percentile  was  0.4  cm  (0.2  in)  larger  for  women  than  for 
men. 


The  anthropometric  data  on  U.  S.  Army  men  and  women  presented  here  indicate 
that  men  are  larger  ihc.—  li.  a!)  . jie.nents  except  for  hip  circumference 

in  which  women  exceed  men.  The  differences  in  body  size  between,  men  and  women 
also  are  consistent  in  the  percentile  values  for  body  measurements,  from  the  5th  percentile 
values  up  to  the  95th  percentile  values. 

The  differences  in  body  proportions  between  men  end  women,  particularly  in  the 
relatively  smaller  waist  circumference  and  the  larger  hip  circumference  in  women,  emphasize 
the  importance  of  anthropometric  data  in  the  design  and  sizing  of  clothing  which  may 
be  intended  for  use  by  both  Army  men  and  women.  As  a practical  example  of  this 
type  of  problem,  the  issue  of  men's  fatigue  trousers  to  women  has  been  considered.  While 
some  women  of  cou^e  can  wear  men's  trousers  with  a satisfactory  fit,  many  women  would 
require  larger  sizes  of  men's  trousers  to  fit  their  relatively  larger  hips.  The  waists  of 
these  men's  trousers  would  then  be  too  large  for  the  women  s relatively  smaller  waists 
and  extensive  alterations  in  the  waists  of  the  trousers  would  be  required. 

The  differences  in  body  size  between  men  and  women  also  are  critical  in  the  design 
and  human  engineering  of  equipment  and  materiel  intended  for  use  and  operation  by 
both  men  and  women  in  the  Army.  Differences  between  men  and  women  in  sitting  height 
and  eye  height,  in  hip  and  shoulder  breadth,  and  in  arm  and  leg  functional  reaches,  for 
example,  present  human  engineering  problems  in  the  design  and  sizing  of  vehicles,  aircraft, 
and  other  such  equipment. 


§§ 

H O' 

to  o 
-i 

O CM 
CM  CM 
un 

rH  rH 

un  cm 
• • 

ON  UN 

CO  CO 

O'  cm 
• • 

r-  h 

4 4 

36.9 

29.6 

26.0 

23.1 

128.7 

125.1 

199.7 

183.8 

101.7 

92.0 

103.2 

96.2 

45.2 

39.9 

CO  O 
• • 

H CM 
un  4 
rH  rH 

CO  4 
• • 

4 CM 

43  43 

77.2 

73.1 

CO  o 

43  4“ 

• • 

43 

3.79 

4.00 

r-  on 

un 

• • 

UN  UN 

CM 

o cv 

• • 

4 4 

41*0 

60*0 

0.06 

0.13 

0.04 

0.08 

0.03 

0.07 

10.60 

8.69 

6.61 

6.52 

r-  co 

43  ON 

• • 

4 4 

43  o 
43  UN 

• • 

on  on 

0.13 

0.24 

0.08 

0.18 

0.06 

0.12 

0.04 

0.10 

72.23 

59.97 

CM  vO 
un  O 
• • 

4 CM 
c*-  43 

rH  rH 

4 ^ 

O ON 
• • 

ON  43 

CO  C*“ 

o cc 

43  O 

• • 

C u\ 
cS  CO 

C"-  pH  CM  rH  CM  H CM  H 

C^-  ON  CO  ON  CO  CO  n 

vO  c^  43  on  43  on  vO 

4)  rH  43  rH  43  i — I s O »H 


(0 

i 

C"- 

c- 

C*- 

£ 

u 

C- 

c^- 

& 

P 

b043 

o 

43 

o 

P 43 

X vO 

O 

O 4) 
rH  O 

rH 

rH 

x 4) 

rH 

b043 

rH 

O' 

too 

•H  O 

•H  rH 

1 

rH 

| 

•H  rH 

| 

0 «H 

1 

0) 

X 

^ 1 

C 

0 

1 

c 

X 1 

c 

1 

C 

0 

0) 

(D 

bO 

d) 

P c 

B 

h 

C 

i 

X c 

E 

c c 

3 

£ 

0 

P 

<D 

5 

O 0 
P X 

42 

s 

•H 

ctJ 

O 

p 

0) 

P 

U 

•H 

3c 

CO 

o 

c n 

rH 

CM 

on 

4 

h o 43  o vo 

on  4 vor\  -4  co 

un  un  -4-4  un  un 


4 

o o 

O CM 

o o 

• • 

• • 

• • 

• • 

CM  O 

CO  rH 

CC  ON 

UN  UN 

4)  43 

UN  UN 

ON  4 

CM  4 

C'-  UN 

CM  4) 

o o 

• • 

• • 

• • 

• • 

4 CO 

o-  o 

4 4 

UN  O 

33 

ON  on 
rH  rH 

un  43 

CO  o 

CO  UN 

CM  4 

O O 

• • 

• • 

• • 

rH  CO 

CO  43 

C^-43 

UN  UN 

rH  rH 

03  CO 

O r-1 

ON  O 

CM  CO 

rH  CM 

rH  O 

43  43 

O ON 

• • 

o o 

rH 

43  43 

O ON 
CM  CM 

43  CM 

O-  ON 

UN  CM 

4 ON 

O rH 

O H 

O rH 

O rH 

• • 

• • 

• • 

o o 

o o 

o o 

O O 

O'  ON 

CC  Q 

UN  O' 

<r  o 

43  4 

rH  O' 

CM  ON 

sC  <f 

• • 

• • 

• • 

. . 

43  43 

CC  43 

43  43 

-5  ir\ 

CO  co 

o o 

CO  CO 

4)  UN 

O rH 

rH  rH 

O rH 

O rH 

• • 

• • 

• • 

% « 

o o 

o o 

o o 

o o 

C'-  H 

O rH 

H CM 

c-  o 

C*-  CM 

CM  O 

CM  UN 

rH  rH 

• • 

• • 

• • 

on  eg 

O rH 

4 UN 

CM  ON 

o 35 

cc  r- 

o o 

CM  CM 

CM  H CM  »H  CM  rH  CM  rH 

CO  n CO  n CO  n CC  n 

43  on  \o  n \o  n so  n 

vO  rH  sO  rH  43  rH  4)  rH 

0 

O 

c 

0)  <D 

O ^ 


(1)  0) 


O 

C'- 

u 

o 

C^ 

U 

C^- 

d> 

S: 

o 

r^- 

•H  43 

o 

C^-j 

43 

^43 

o 

43 

o 

O 43 

rH 

H 

43 

rH 

^ 43 

rH 

NO 

rH 

O 

3 

O 

o o 

^ o 

P rH 

| 

o 

rH 

1 

1 

M rH 

1 

W 

u 

u 

m 1 

c 

•H 

| 

C 

P 1 

C 

1 

C 

d) 

O 

0 

0 

0 

0 

0 

\ c 

9 

C 

i 

cn  c 

6 

>>  C 

B 

p d) 
c n X 

5 

P 

CO 

wd) 

a 

w 0) 

5 

W £ 

| 

d) 

•d 

a A 

0 

X 

o 

•H 

X 

5P 

UN 

43 

C-- 

278 


TABLE  35b.  PERCENTILE  VALUES  FOR  U.  S.  ARMY  MEN  - 1966  and  NOMEN  - 1977 
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TABLE  36a.  STATISTICAL  VALUES  FOR  U.  S.  ARMY  MEIi  - 1966  and  WOMEN  - 197? 
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8.  SUMMARY  AND  CONCLUSIONS 


Anthropometric  data  obtained  during  the  measurement  of  six  samples  of  U.  S.  Army 
men  and  women  are  presented  and  discussed  in  this  report.  Data  for  Army  men  and 
women  measured  in  1946,  for  Army  men  and  male  basic  trainees  measured  in  1966,  and 
for  Army  women  and  male  basic  trainees  measured  in  1977  are  included  here.  The 
anthropometric  data  thus  provide  information  on  the  body  size  of  Army  personnel  during 
the  period  between  1946  and  1977. 

Anthropometric  data  for  these  six  samples  are  presented  in  summary  tables,  in  both 
centimeters  and  inches.  Data  for  a total  of  118  body  measurements  have  been  extracted 
from  the  summary  tables  and  collated.  Through  the  use  of  this  format,  all  of  the  available 
anthropometric  data  for  any  one  body  measurement  may  be  examined  readily  on  the 
two  facing  pages  of  statistical  and  percentile  values,  either  in  centimeters  or  in  inches. 

Data  for  14  workspace  mea  jrements  of  both  Army  men  and  women  also  are  included 
in  this  report. 

Finally,  comparisons  of  body  size  between  Army  men  of  1946  and  1966,  Army  male 
basic  trainees  of  1966  and  1977,  Army  women  of  1946  and  1977,  and  between  Army 
men  of  1966  and  Army  women  of  1977  are  presented  and  discussed. 

This  summary  of  over  30  years  of  U.  S.  Army  anthropometry  indicates  that  there 
have  not  been  any  marked  increases  in  the  body  size  of  U.  S.  Army  personnel.  The 
anthropometric  data  on  Army  men  and  women,  presented  together  here  and  discussed 
in  detail  for  the  first  time,  do  indicate  however  that  the  differences  in  body  size  and 
proportions  between  Army  men  and  women  deserve  serious  attention  in  the  design  and 
sizing  of  any  Army  clothing  and  equipment  intended  for  use  by  both  men  and  women. 
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10.  APPENDIX 


The  Terminology  of  Body  Measurements 

The  terminology  of  body  measurements  is  a problem  area  in  that  it  involves  conflicts 
between  common  or  popular  terms  and  scientific  or  anatomical  terms  for  landmarks  on 
or  parts  of  the  human  body.  The  terms  for  some  body  measurements  have  been  derived 
from  tailoring  or  clothing  pattern  design.  While  clarity  and  consistency  are  to  be  desired, 
much  of  the  anthropometric  terminology  in  use  today  is  the  result  of  compromises  between 
traditional  and  current  usage. 

The  terminology  utilized  in  this  report  represents  an  attempt  to  achieve  some  degree 
of  standardization  and  conformity  in  current  usage.  As  a result,  the  terms  for  some  body 
measurements  have  been  changed  from  those  used  in  earlier  publications  of  Army 
anthropometry.  In  order  to  indicate  these  changes  and  to  facilitate  reference  to 
anthropometric  terminology,  lists  of  terms  for  body  measurements  are  presented  here. 
For  each  of  the  Army  series  discussed  in  this  report,  the  term  for  a body  measurement 
is  given  as  it  was  originally  published,  together  with  the  equivalent  term  as  utilized  in 
this  report. 
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a. 


Measurements  of  U.  S.  Army  Men  — 1946 


Body  measurements  taken  on  U.  S.  Army  men  in  1946  are  defined  and  illustrated 
in:  Randall,  F.  E.,  and  M.  J.  Baer,  Survey  of  body  size  of  Army  personnel,  male  and 
female;  Project  No.  E-59-46,  Phase  I,  Report  No.  1 - Methodology,  Report  No.  122, 
U.  S.  Army  Quartermaster  Climatic  Research  Laboratory,  Lawrence,  Mass.,  1947.  Revised 
edition  by  R.  W.  Newman  and  R.  M.  White  published  in  1951.  (AD  149  458) 

Original  term  Term  used  in  this  report 

Weight  Weight 

STANDING  MEASUREMENTS 


Stature 

Cervicale  Height 

Outseam 

Inseam 

Thigh  Length3 
Lower  Leg  Length 
Arm  Length 

SITTING 


Stature 

Cervicale  Height 

Waist  (lliocristale)  Height 

Crotch  Height 

Thigh  Length 

Tibiale  Height 

Shoulder-Fingertip  Length 

MEASUREMENTS 


Sitting  Height 
Trunk  Height 
Upper  Arm  Length 
Shoulder-Elbow 
Forearm-Hand  Length 
Patella  Height 
Buttock-Knee 


Sitting  Height 
Trunk  Height,  Sitting 
Acromiale-Radiale  Length 
Shoulder-Elbow  Length 
Elbow-Fingertip  Length 
Knee  Height,  Sitting 
Buttock-Knee  Length 


DEPTH  AND  BREADTH  MEASUREMENTS 


Chest  Depth 
Trunk  Depthb 
Bideltoid 
Chest  Breadth 
Bi-iliac 

Elbow  Breadth 
Hip  Breadth 


Chest  Depth 
Trunk  Depth 

Shoulder  (Bideltoid)  Breadth 
Chest  Breadth 
Bi-iliac  Breadth 
Elbow-Elbow  Breadth 
Hip  Breadth,  Sitting 


a"Obtained  by  subtracting  Lower  Leg  Length  from  Inseam." 

b"Subject  stands.  Measurement  taken  as  the  maximum  anterior-posterior  diameter  of  either 
the  thorax  or  abdomen,  whichever  is  greater,  in  the  horizontal  plane.  Contact,  no  pressure." 
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Measurements  of  U.  S.  Army  Men  — 1946  (continued) 


I 


Original  term 


Term  used  in  this  report 

CIRCUMFERENCES 


Neck  Circumference 
Shoulder  Circumference 
Chest  Circumference 
Waist  Circumference 
Hip  Circumference 
Vertical  Trunk  Circumference 


Neck  Circumference 
Shoulder  Circumference 
Chest  Circumference 
Waist  Circumference 
Hip  (Buttock)  Circumference 
Vertical  Trunk  Circumference, 
Sitting 


LIMB  CIRCUMFERENCES 


Arm  Scye 

Axillary  Arm  Circumference 
Middle  Upper  Arm  Circumference 
Lower  Upper  Arm  Circumference 
Upper  Forearm  Circumference 
Middle  Forearm  Circumference 
Wrist  Circumference 
Crotch  Thigh  Circumference 
Middle  Thigh  Circumference 
Lower  Thigh  Circumference 
Upper  Leg  Circumference 
Calf  Circumference 
Ankle  Circumference 


Scye  Circumference 
Axillary  Arm  Circumference 
Biceps  Circumference,  Relaxed 
Lower  Upper  Arm  Circumference 
Forearm  Circumference,  Relaxed 
Mid-Forearm  Circumference 
Waist  Circumference 
Upper  Thigh  Circumference 
Mid-Thigh  Circumference 
Lower  Thigh  Circumference 
Upper  Leg  Circumference 
Calf  Circumference 
Ankle  Circumference 


SURFACE  MEASUREMENTS 


Shoulder  Length 
Cross  Back  Width 
Sleeve  Length 
Total  Crotch  Length 


Shoulder  Length 
Interscye,  Back 
Sleeve  Length 
Crotch  Length 


HEAD  AND  FACE  MEASUREMENTS 


Head  Circumference 
Head  Length 

Otobasion  Superior— Outer  Canthus 
Head  Breadth 

Head  Height  (Porion  Apex) 

Face  Length  (Nasion-Menton) 
Minimum  Frontal 
Bizygomatic 
Bigonial 


Head  Circumference 
Head  Length 

Ectocanthus-Otobasion  Superior 
Head  Breadth 

Head  Height  (Tragion-top  of  head) 
Face  Length  (Menton-Sellion) 
Minimum  Frontal  Breadth 
Face  Breadth  (Bizygomatic) 

Bigonial  Breadth 
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Measurements  of  U.  S.  Army  Men  — 1946  (continued) 

Original  term  Term  used  in  this  report 

HEAD  AND  FACE  MEASUREMENTS  (continued) 


Biocular 

Interocular 

Nose  Length  (Nasion-Subnasale) 
Nasal  Root  Breadth 
Nose  Breadth 


Biocular  Breadth 

Interocular  Breadth 

Nose  Length  (Subnasale-Sellion) 

Nasal  Root  Breadth 

Nose  Breadth 


HAND  MEASUREMENTS 

Hand  Length 
Hand  Breadth 

FOOT  MEASUREMENTS 


Hand  Length 
Hand  Breadth 


Foot  Length 

Instep  Length 

Foot  Breadth 

Heel  Breadth 

Ball  Foot  Circumference 


Foot  Length 
Instep  Length 
Foot  Breadth 
Heel  Breadth 

Ball  of  Foot  Circumference 
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b.  Measurements  of  U.  S.  Army  Men  — 1966 


The  same  body  measurements  were  taken  on  U.  S.  Army  men  — 1966  and  on  U.  S. 
Army  Men  (Basic  Trainees)  - 1966.  These  measurements  are  defined  and  illustrated  in- 
White,  R.  M.,  and  E.  Churchill,  The  body  size  of  soldiers:  U.  S.  Army  anthropometry  - 
1966,  Technical  Report  72-51-CE,  U.  S.  Army  Natick  Laboratories,  Natick,  Mass.,  1971. 
(AD  743  465) 

Orginal  term  Term  used  in  this  report 

Weight  Weight 

STANDING  MEASUREMENTS 


Stature 

Cervicale  Height 

Shoulder  Height  (Acromiale  Height) 
Waist  Height  ( I liocristale  Height) 
Crotch  Height 

Kneecap  Height  (Patella  Height) 

Calf  Height 
Functional  Reach 


Stature 

Cervicale  Height 
Shoulder  (Acromiale)  Height 
Waist  ( 1 1 iocristale)  Height 
Crotch  Height 
Kneecap  (Patella)  Height 
Calf  Height 

Functional  (Thumb-tip)  Reach 


SITTING  MEASUREMENTS 


Vertical  Arm  Reach,  Sitting 
Sitting  Height 
Eye  Height,  Sitting 
Mid-Shoulder  Height,  Sitting 
Shoulder-Elbow  Length 
Elbow-Fingertip  Length 
(Forearm-Hand  Length) 

Knee  Height,  Sitting 
Popliteal  Height,  Sitting 
Buttock-Knee  Length 
Buttock-Popliteal  Length 

DEPTH  AND  B 

Chest  Depth 
Chest  Breadth 
Hip  Breadth,  Standing 
Shoulder  Breadth  (Bideltoid  Breadth) 
Forearm-Forearm  Breadth 
(Elbow-to- Elbow  Breadth) 

Hip  Breadth,  Sitting 


Vertical  Reach,  Sitting 
Sitting  Height 
Eye  Height,  Sitting 
Mid-Shoulder  Height,  Sitting 
Shoulder-Elbow  Length 
Elbow-Fingertip  Length 

Knee  Height,  Sitting 
Popliteal  Height,  Sitting 
Buttock-Knee  Length 
Buttock-Popliteal  Length 

MEASUREMENTS 

Chest  Depth 
Chest  Breadth 
Hip  Breadth,  Standing 
Shoulder  (Bideltoid)  Breadth 
Forearm-Forearm  Breadth 

Hip  Breadth,  Sitting 
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Measurements  of  U.  S.  Army  Men  — 1966  (continued) 


Original  term  Term  used  in  th's  report 

CIRCUMFERENCES 


Neck  Circumference 
Shouider  Circumference 
Chest  Circumference 
Waist  Circumference 
Hip  Circumference 
Vertical  Trunk  Circumference, 
Standing 


Neck  Circumference 
Shoulder  Circumference 
Chest  Circumference 
Waist  Circumference 
Hip  (Buttock)  Circumference 
Vertical  Trunk  Circumference, 
Standing 


LIMB  CIRCUMFERENCES 


Arm  Scye  Circumference 
Biceps  Circumference,  Relaxed 
Biceps  Circumference,  Flexed 
Forearm  Circumference,  Flexed 
Wrist  Circumference 
Uoper  Thigh  Circumference 
Lower  Thigh  Circumference 
Calf  Circumference 
Ankle  Circumference 


Scye  Circumference 
Biceps  Circumference,  Relaxed 
Biceps  Circumference,  Flexed 
Forearm  Circumference,  Hexed 
Wrist  Circumference 
Upper  Thigh  Circumference 
Lower  Thigh  Circumference 
Calf  Circumference 
Ankle  Circumference 


SURFACE  MEASUREMENTS 

Shoulder  Length 
Interscye  Breadth 
Interscye,  Maximum 
Waist  Back  Length 
Sleeve  Inseam  Length 
Sleeve  Length 

HEAD  AND  FACE  MEASUREMENTS* 


Shoulder  Length 
Interscye,  Back 
Interscye,  Maximum 
Waist  Back  Length 
Sleeve  Inseam  Length 
Sleeve  Length 


Head  Circumference 
Head  Length 
Occiput-Nasal  Root 
Occiput-Pronasale 
Occiput-External  Canthus 
Occiput-Tragion 
Head  Breadth 
Bitragion  Breadth 

Head  Height  (Traaion-Vertex  Height) 

Face  Length  (Menton-Nasal  Root  Length) 
Face  Breadth  (Bizygomatic  Breadth) 
Interpupiilary  Breadth 


Head  Circumference 
Head  Length 
Sellion  to  back  of  head 
Pronasale  to  back  of  head 
Ectocanthus  to  back  of  head 
Tragion  to  back  of  head 
Head  Breadth 
Bitragion  Breadth 

Head  Height  (Tragion-top  of  head) 
Face  Length  (Menton-Sellion) 

Face  Breadth  (Bizygomatic) 
Interpupiilary  Breadth 
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Measurements  of  U.  S.  Army  Men  - 1966  (continued) 


Original  term 


Hand  Length 
Palm  Length 
Hand  Breadth 
Hand  Circumference 
Thumb  Crotch  Length 


Term  used  in  this  report 

HAND  MEASUREMENTS 

Hand  Length 
Palm  Length 
Hand  Breadth 
Hand  Circumference 
Thumb  Crotch  Length 

FOOT  MEASUREMENTS 


Foot  Length 
Instep  Length 
Ball  of  Foot  Breadth 
Heel  Breadth 

Ball  of  Foot  Circumference 
Instep  Circumference 
Heel-Ankle  Circumference 


Foot  Length 
Instep  Length 
Foot  Breadth 
Heel  Breadth 

Ball  of  Foot  Circumference 
Instep  Circumference 
Heel-Ankle  Circumference 


* Note  on  head  measurements:  A headboard  was  not  used  to  obtain  head  measurements 
of  U.  S.  Army  men  in  1966;  horizontal  head  measurements  were  made  with  an 
anthropometer.  Thus,  the  horizontal  measurement  made  from  the  back  of  the  head 
(occiput)  to  the  tip  of  the  nose  (pronasale)  originally  was  called  "Occiput-Pronasale."  The 
terms  for  this  group  of  head  measurements  have  been  changed,  and  the  more  accurate 
descriptive  terms  are  used  in  this  report  for  consistency. 
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c.  Measurements  of  U.  S.  Army  Men  (Basic  Trainees)  - 1977 

Body  measurements  taken  on  male  U.  S.  Army  basic  trainees  in  1977  are  defined 
in:  McConville,  J.  T.,  E.  Churchill,  T.  Churchill  and  R.  M.  White,  Anthropometry  of 
women  of  the  U.  S.  Army  — 1977;  Report  No.  5 — Comparative  data  for  U.  S.  Army 
Men,  Technical  Report  NATICK/TR— 77/029,  U.  S.  Army  Natick  Research  and 
Development  Command,  Natick,  Mass.,  1977.  (AD  A048  591) 

Original  term  Term  used  in  this  report 

Weight  Weight 

STANDING  MEASUREMENTS 


Stature 

Stature 

Axilla  Height 

Axilla  Height 

Suprastemale  Height 

Suprastemale  Height 

Chest  Height 

Chest  (Nipple)  Height 

Substernale  Height 

Substernale  Height 

Elbow  (Radiale)  Height 

Elbow  (Radiale)  Height 

Knuckle  Height 

Knuckle  Height  (Metacarpale  III) 

Waist  Height 

Waist  Height  (Natural) 

Waist  Height  (Omphalion) 

Waist  Height  (Omphalion) 

Buttock  Height 

Buttock  Height 

Gluteal  Furrow  Height 

Gluteal  Furrow  Height 

Tibiale  Height 

Tibiale  Height 

Acromion-Radiale  Length 

Acromion-Radiale  Length 

Radiale-Stylion  Length 

Radiale-Stylion  Length 

SITTING  MEASUREMENTS 

Sitting  Height 

Sitting  Height 

Eye  Height,  Sitting 

Eye  Height,  Sitting 

Mid-Shoulder  Height,  Sitting 

Mid-Shoulder  Height,  Sitting 

Shoulder-Elbow  Length 

Shoulder- El  bow  Length 

Elbow-Grip  Length 

Elbow-Grip  Length 

Elbow-Fingertip  Length 

Elbow-Fingertip  Length 

Knee  Height,  Sitting 

Knee  Height,  Sitting 

Popliteal  Height 

Popliteal  Height,  Sitting 

Buttock-Knee  Length 

Buttock-Knee  Length 

293 


Measurements  of  U.  S.  Army  Men  (Basic  Trainees)  - 1977  (continued) 


Original  term 


Term  used  in  this  report 


DEPTH  AND  BREADTH  MEASUREMENTS 


Chest  Depth 
Waist  Depth 
Biacromial  Breadth 


Chest  Depth 
Waist  Depth 
Biacromial  Breadth 


CIRCUMFERENCES 


Shoulder  Circumference 
Chest  Circumference 
Waist  Circumference 
Waist  Circumference  (Omphalion) 
Hip  Circumference 


Shoulder  Circumference 
Chest  Circumference 
Waist  Circumference  (Natural) 
Waist  Circumference  (Omphalion) 
Hip  (Buttock)  Circumference 


LIMB  CIRCUMFERENCES 


Biceps  Circumference,  Relaxed 
Biceps  Circumference,  Flexed 
Calf  Circumference 
Ankle  Circumference 


Biceps  Circumference,  Relaxed 
Biceps  Circumference,  Flexed 
Calf  Circumference 
Ankle  Circumference 


SURFACE  MEASUREMENTS 


Interscye,  Back 
Interscye,  Front 
Back  Curvature  — Chest 
Back  Curvature  — Waist 
Back  Curvature  — Hip 
Waist  Back  Length 
Waist  Front  Length 
Sleeve  Inseam  Length 
Sleeve  Outseam  Length 


Interscye,  Back 
Interscye,  Front 
Back  Curvature  - Chest  Level 
Back  Curvature  - Waist  Level 
Back  Curvature  — Hip  Level 
Waist  Back  Length 
Waist  Front  Length 
Sleeve  Inseam  Length 
Sleeve  Outseam  Length 


HEAD  AND  FACE  MEASUREMENTS* 


Head  Circumference 
Sagittal  Arc 
Bitragion-Coronal  Arc 
Bitragion- Frontal  Arc 
Bitragion-Menton  Arc 
Bitragion-Submandibular  Arc 


Head  Circumference 
Sagittal  Arc 
Bitragion-Coronal  Arc 
Bitragion- Frontal  Arc 
Bitragion-Menton  Arc 
Bitragion-Submandibular  Arc 


Measurements  of  U.  S.  Army  Men  (Basic  Trainees)  - 1977  (continued) 
Original  term  Term  used  in  this  report 

HEAD  AND  FACE  MEASUREMENTS  (continued) 


Head  Length 

Glabella  to  wail 

Sellion  to  wall 

Pronasale  to  wall 

Subnasale  to  wall 

Lip  Protrusion  to  wall 

Menton  to  wall 

Ectocanthus  to  wall 

Tragion  to  wall 

Head  Breadth 

Bitragion  Breadth 

Biauricular  Breadth 

Head  Height  (Tragion-vertex) 

Ectocanthus  to  vertex 

Glabella  to  vertex 

Sellion  to  vertex 

Pronasale  to  vertex 

Subnasale  to  vertex 

Stomion  to  vertex 

Menton  to  vertex 

Face  Length  (Sellion-Menton) 

Crinion-Menton 

Minimum  Frontal  Breadth 

Face  Breadth  (Bizygomatic) 

Biocular  Breadth 

Interpupillary  Distance 

Nose  Length  (Sellion-Subnasale) 

Nose  Breadth 

Mouth  Breadth,  Smiling 

Ear  Length 

Ear  Breadth 


Head  Length 

Glabella  to  back  of  head 

Sellion  to  back  of  head 

Pronasale  to  back  of  head 

Subnasale  to  back  of  head 

Lip  Protrusion  to  back  of  head 

Menton  to  back  of  head 

Ectocanthus  to  back  of  head 

Tragion  to  back  of  head 

Head  Breadth 

Bitragion  Breadth 

Biauricular  Breadth 

Head  Height  (Tragion-top  of  head) 

Ectocanthus  to  top  of  head 

Glabella  to  top  of  head 

Sellion  to  top  of  head 

Pronasale  to  top  of  head 

Subnasale  to  top  of  head 

Stomion  to  top  of  head 

Menton  to  top  of  head 

Face  Length  (Menton-Sellion) 

Menton-Crinion 

Minimum  Frontal  Breadth 

Face  Breadth  (Bizygomatic) 

Biocular  Breadth 

Interpupillary  Breadth 

Nose  Length  (Subnasale-Sellion) 

Nose  Breadth 

Mouth  Breadth,  Smiling 

Ear  Length 

Ear  Breadth 


HAND  MEASUREMENTS 


Hand  Length 
Palm  Length 
Hand  Breadth 
Hand  Circumference 


Hand  Length 
Palm  Length 
Hand  Breadth 
Hand  Circumference 
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Measurements  of  U.  S.  Army  Men  (Basic  Trainees)  — 1977  (continued) 


Original  term 


Term  used  in  this  report 
FOOT  MEASUREMENTS 


Foot  length 
Instep  Length 
Foot  Breadth 
Foot  Circumference 
Heel-Ankle  Circumference 
Sphyrion  Height 


Foot  Length 
Instep  Length 
Foot  Breadth 

Ball  of  Foot  Circumference 
Heel-Ankle  Circumference 
Sphyrion  Height 


*Note  on  head  measurements:  A headboard  was  used  to  obtain  horizontal  and  vertical 
head  measurements  on  U.  S.  Army  men  in  1977.  Horizontal  head  measuremei  ts  were 
made  from  the  landmark  back  to  the  vertical  surface  of  the  headboard  which  was  tangent 
to  the  back  of  the  head.  Therefore,  these  measurements  originally  were  designated  as 
"...to  wall",  as  in  "Pronasale  to  wall."  Vertical  head  measurements  were  made  from  the 
landmark  up  to  the  horizontal  surface  of  the  headboard  which  was  tangent  to  the  top 
of  the  head  or  vertex.  Therefore,  these  measurements  originally  were  designated  as  "...to 
vertex",  as  in  "Pronasale  to  vertex."  However,  the  terms  "(landmark)  to  back  of  head" 
and  "(landmark)  to  top  of  head"  are  more  accurate  descriptive  terms  for  these  two  groups 
of  head  measurements,  and  thus  are  used  in  this  report. 
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d.  Measurements  of  U.  S.  Army  Women  - 1946 

Body  measurements  taken  on  U.  S.  Army  women  in  1946  are  defined  in:  Randall, 
F.  E.,  Survey  of  body  size  of  Army  personnel,  male  and  female;  Project  E-59-46,  Phase  4, 
Report  No.  1 - Methodology  and  general  considerations  (female),  Report  No.  123,  U.  S. 
Army  Quartermaster  Climatic  Research  Laboratory,  Lawrence,  Mass.,  1947.  (AD  209  809) 


Original  term 
Weight 


Stature 

Cervicale  Height 
Acromion  Height 
Waist  Height 
Inseam 
Hip  Height 
Arm  Length3 


Term  used  in  this  report 

Weight 

STANDING  MEASUREMENTS 

Stature 

Cervicale  Height 

Shoulder  (Acromiale)  Height 

Waist  Height 

Crotch  Height 

Hip  (Trochanteric)  Height 

Shoulder-Fingertip  Length 


SITTING  MEASUREMENTS 


Sitting  Height 
Trunk  Height 
Shoulder-Elbow 
Forearm-Hand  Length 
Patella  Height 
Buttock-Knee 


Sitting  Height 
Trunk  Height,  Sitting 
Shoulder-Elbow  Length 
Elbow-Fingertip  Length 
Knee  Height,  Sitting 
Buttock-Knee  Length 


DEPTH  AND  BREADTH  MEASUREMENTS 


Chest  Depth 
Trunk  Depth*5 
Chest  Breadth 
Bi-iliac 
Bideltoid 
Nipple-Nipple 
Elbow  Breadth 
Hip  Breadth 


Chest  Depth  (above  Bust) 
Trunk  Depth 
Chest  Breadth 
Bi-iliac  Breadth 
Shoulder  (Bideltoid)  Breadth 
Bustpoint-Bustpoint  Breadth 
Elbow-Elbow  Breadth 
Hip  Breadth,  Sitting 


a"Subject  stands.  Measurement  taken  vertically  from  floor  to  left  dactylion  (fingertip). 
To  get  Arm  Length,  this  measurement  must  be  subtracted  from  Acromion  Height." 


b"Subject  stood.  Anthropometer  held  horizontally  at  the  subject's  left.  Measurement 
taken  as  the  maximum  anterior-posterior  diameter  of  the  thorax  or  abdomen,  whichever 
is  greater,  below  the  breasts." 
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Measurements  of  U.  S.  Army  Women  - 1946  (continued) 

Original  term  Term  used  in  this  report 

CIRCUMFERENCES 


Neck  Circumference 

Breast  Circumference 

Chest  Circumference 

Waist  Circumference 

Halfway  to  Hip  Circumference 

Hip  Circumference 

Vertical  Trunk  Circumference 


Neck  Circumference 
Bust  Circumference 
Chest  Circumference  below  Bust 
Waist  Circumference 
Halfway  to  Hip  Circumference 
Hip  Circumference  at  Trochanterion 
Vertical  Trunk  Circumference, 
Standing 


LIMB  CIRCUMFERENCESS 


Arm  Scye 

Upper  Arm  Circumference 
Forearm  Circumference 
Wrist  Circumference 
Thigh  Circumference  at  Crotch 
Mid-Thigh  Circumference 


Scye  Circumference 
Biceps  Circumference,  Relaxed 
Forearm  Circumference,  Relaxed 
Wrist  Circumference 
Upper  Thigh  Circumference 
Mid-Thigh  Circumference 


SURFACE  MEASUREMENTS 


Shoulder  Length 

Cervicale- Lateral  Neck  Point 

Cross  Back  Width 

Back  Waist  Length 

Front  Waist  Length 

Nipple  to  Nipple  over  Cervicale 

Lateral  Neck  Point  Waist 

Arm  Pit  Waist 

Total  Crotch  Length 


Shoulder  Length 

Cervicale  to  Lateral  Neck  Point 

Interscye,  Back 

Waist  Back  Length 

Waist  Front  Length 

Strap  Length 

Lateral  Neck  Point  to  Waist 
Axilla  to  Waist  Length 
Crotch  Length 


HEAD  AND  FACE  MEASUREMENTS 


Head  Circumference 
Head  Length 

Outer  Canthus-Otobasion  Superior 
Head  Breadth 

Head  Height  (Apex-Tragus) 

Face  Length  (Nasion-Gnathion) 
Minimum  Frontal 
Bizygomatic 


Head  Circumference 
Head  Length 

Ectocanthus-Otobasion  Superior 
Head  Breadth 

Head  Height  (Tra^ion-top  of  head) 
Face  Length  (Menton-Sellion) 
Minimum  Frontal  Breadth 
Face  Breadth  (Bizygomatic) 
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Measurements  of  U.  S.  Army  Women  — 1946  (continued) 


Original  term 


Term  used  in  this  report 


HEAD  AND  FACE  MEASUREMENTS  (continued) 


Biocular 

Interocular 

Nose  Length  (Nasion-Subnasale) 
Nasal  Root  Breadth 
Nose  Breadth 


Biocular  Breadth 

Interocular  Breadth 

Nose  Length  (Subnasale-Sellion) 

Nasal  Root  Breadth 

Nose  Breadth 


HAND  MEASUREMENTS 


Hand  Length 
Hand  Breadth 


Hand  Length 
Hand  Breadth 


FOOT  MEASUREMENTS 


Foot  Length 
Instep  Length 
Foot  Breadth 
Heel  Breadth 
Ball  Circumference 


Foot  Length 
Instep  Length 
Foot  Breadth 
Heel  Breadth 

Ball  of  Foot  Circumference 
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e.  Measurements  of  U.  S.  Army  Women  — 1977 

Body  measurements  taken  on  U.  S.  Army  women  in  197 7 are  defined  and  illustrated 
in:  Churchill,  E.,  T.  Churchill,  J.  T.  McConville,  and  R.  M.  White,  Anthropometry  of 
women  on  the  U.  S.  Army  — 1977;  Report  No.  2 — The  basic  univariate  statistics. 
Technical  Report  NATICK/TR— 77/024,  U.  S.  Army  Natick  Research  and  Development 
Command,  Natick,  Mass.,  1977.  (AD  A044  806) 

Original  term  Term  used  in  this  report 

Weight  Weight 

STANDING  MEASUREMENTS 


Stature 

Stature 

Cervicale  Height 

Cervicale  Height 

Shoulder  Height 

Shoulder  (Acromiale)  Height 

Axilla  Height 

Axilla  Height 

Suprasternale  Height 

Suprasternale  Height 

Bustpoint  Height 

Bustpoint  Height 

Substernale  Height 

Substernale  Height 

Elbow  (Radiate)  Height 

Elbow  (Radiate)  Height 

Knuckle  Height 

Knuckle  Height  (Metacarpale  III) 

Waist  Height 

Waist  Height 

Crotch  Height 

Crotch  Height 

Hip  (Trochanteric)  Height 

Hip  (Trochanteric)  Height 

Buttock  Height 

Buttock  Height 

Gluteal  Furrow  Height 

Gluteal  Furrow  Height 

Kneecap  Height 

Kneecap  (Patella)  Height 

Tibiale  Height 

Tibiale  Height 

Calf  Height 

Calf  Height 

Acromion-Radiale  Length 

Acromion-Radiale  Length 

Radiale-Stylion  Length 

Radiale-Stylion  Length 

SITTING  MEASUREMENTS 

Sitting  Height 

Sitting  Height 

Eye  Height,  Sitting 

Eye  Height,  Sitting 

Shoulder-Elbow  Length 

Shoulder-Elbow  Length 

Elbow-Grip  Length 

Elbow-Grip  Length 

Elbow-Fingertip  Length 

Elbow-Fingertip  Length 

Elbow  Rest  Height 

Elbow  Rest  Height 

Thigh  Clearance 

Thigh  Clearance  Height 

Knee  Height,  Sitting 

Knee  Height,  Sitting 

Popliteal  Height 

Popliteal  Height,  Sitting 

Buttock-Knee  Length 

Buttock- Knee  Length 

rr 
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Measurements  of  U.  S.  Army  Women  - 1977  (continued) 


Original  term  Term  used  in  this  report 

DEPTH  AND  BREASTH  MEASUREMENTS 


Bust  Depth 
Waist  Depth 

Abdominal  Extension  Depth, 
Sitting 

Chest  Breadth 
Waist  Breadth 
Bispinous  Breadth 
Hip  Breadth 
Biacromial  Breadth 
Shoulder  (Bideltoid)  Breadth 
Abdominal  Extension  Breadth, 
Sitting 

Thigh-to-Thigh  Breadth,  Sitting 


Bust  Depth 
Waist  Depth 

Abdominal  Extension  Depth, 
Sitting 

Chest  Breadth 
Waist  Breadth 
Bispinous  Breadth 
Hip  Breadth,  Standing 
Biacromial  Breadth 
Shoulder  (Bideltcid)  Breadth 
Abdominal  Extension  Breadth, 
Sitting 

Thigh-to-Thigh  Breadth,  Sitting 


CIRCUMFERENCES 


Neck  Circumference 

Shoulder  Circumference 

Chest  Circumference  at  Scye 

Bust  Circumference 

Chest  Circumference  below  Bust 

Waist  Circumference  (Natural) 

Waist  Circumference  (Omphalion) 

Hip  Circumference 

Vertical  Trunk  Circumference 

Vertical  Trunk  Circumference, 
Sitting 


Neck  Circumference 
Shoulder  Circumference 
Chest  Circumference  at  Scye 
Bust  Circumference 
Chest  Circumference  below  Bust 
Waist  Circumference  (Natural) 
Waist  Circumference  (Omphalion) 
Hip  (Buttock)  Circumference 
Vertical  Trunk  Circumference, 
Standing 

Vertical  Trunk  Circumference, 
Sitting 


LIMB  CIRCUMFERENCES 


Arm  Scye  Circumference 
Axillary  Arm  Circumference 
Biceps  Circumference,  Relaxed 
Biceps  Circumference,  Flexed 
Elbow  Circumference,  Flexed 
Forearm  Circumference,  Relaxed 
Wrist  Circumference 
Upper  Thigh  Circumference 
Knee  Circumference 
Calf  Circumference 
Ankle  Circumference 


Scye  Circumference 
Axillary  Arm  Circumference 
Biceps  Circumference,  Relaxed 
Biceps  Circumference,  Flexed 
Elbow  Circumference,  Flexed 
Forearm  Circumference,  Relaxed 
Wrist  Circumference 
Upper  Thigh  Circumference 
Knee  Circumference 
Calf  Circumference 
Ankle  Circumference 
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Measurements  of  U.  S.  Army  Women  — 1977  (continued) 


Original  term  Tsrm  used  in  this  repo  t 

SURFACE  MEASUREMENTS 


Shoulder  Length 

Shoulder  Length 

Interscye,  Back 

Interscye,  Back 

Interscye,  Front 

Interscye,  Front 

Back  Curvature  — Bust 

Level 

Back  Curvature  - Bust  Level 

Back  Curvature  - Waist 

Level 

Back  Curvature  — Waist  Level 

Back  Curvature  - Hip  1 

Level 

Back  Curvature  — Hip  Level 

Waist  Back  Length 

Waist  Back  Length 

Waist  Front  Length 

Waist  Front  Length 

Neck  to  Bustpoint 

Neck  to  Bustpoint  Length 

Axilla  to  Waist 

Axilla  to  Waist  Length 

Sleeve  Inseam  Length 

Sleeve  Inseam  Length 

Sleeve  Outseam  Length 

Sleeve  Outseam  Length 

Crotch  Length 

Crotch  Length 

HEAD  AND 

FACE  MEASUREMENTS* 

Head  Circumference 

Head  Circumference 

Sagittal  Arc 

Sagittal  Arc 

Bitragion-Coronal  Arc 

Bitragion-Coronal  Arc 

Bitragion-Frontal  Arc 

Pitragion-Frontal  Arc 

Bitragion-Menton  Arc 

Bitragion-Menton  Arc 

Bitragion-Submandibular 

Arc 

Bitragion-Submandibular  Arc 

Head  Length 

Head  Length 

Glabella  to  wail 

Glabella  to  back  of  head 

Sellion  to  wall 

Sellion  to  back  of  head 

P'onasale  to  wall 

Pronasale  to  back  of  head 

Subnasale  to  wall 

Subnasale  to  back  of  head 

Lip  Protrusion  to  wall 

Lip  Protrusion  to  back  of  head 

Menton  to  wall 

Menton  to  back  of  head 

Ectocanthus  to  wall 

Ectocanthus  to  back  of  head 

Tragion  to  wall 

Tragion  to  back  of  head 

Head  Breadth 

Head  Breadth 

Bitragion  Breadth 

Bitragion  Breadth 

Head  Height  (Tragion-vertex) 

Head  Height  (Tragion-top  of  head) 

Ectocanthus  to  vertex 

Ectocanthus  to  top  of  head 

Glabella  to  vertex 

Glabella  to  top  of  head 

Sellion  to  vertex 

Sellion  to  top  of  head 

Pronasale  to  vertex 

Pronasale  to  top  of  head 

Subnasale  to  vertex 

Subnasale  to  top  of  head 

Stomion  to  vertex 

Stomion  to  top  of  head 

Menton  to  vertex 

Menton  to  top  of  head 
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Measurements  of  U.  S.  Army  Women  -■  1977  (continued) 


Original  term  Term  used  in  this  report 

HEAD  AND  FACE  MEASUREMENTS  (continued) 


Face  Length  (Sellion-Menton) 

Crinion-Menton 

Minimum  Frontal  Breadth 

Face  Breadth  (Bizygomatic) 

Biocular  Breadth 

Interpupillary  Distance 

Nose  Length 

Nose  Breadth 

Mouth  Breadth,  Smiling 


Face  Length  (Menton-Sellion) 

Menton-Crinion 

Minimum  Frontal  Breadth 

Face  Breadth  (Bizygomatic) 

Biocular  Breadth 

Interpupillary  Breadth 

Nose  Length  (Subnasale-Sellion) 

Nose  Breadth 

Mouth  Breadth,  Smiling 


HAND  MEASUREMENTS 


Hand  Length 
Palm  Length 
Hand  Breadth 
Hand  Circumference 


Hand  Length 
Palm  Length 
Hand  Breadth 
Hand  Circumference 


FOOT  MEASUREMENTS 


Foot  Length 
Instep  Length 
Foot  Breadth 
Heel  Breadth 
Foot  Circumference 
Instep  Circumference 
Heel-Ankle  Circumference 
Ankle  Height 
Sphyrion  Height 


Foot  Length 
Instep  Length 
Foot  Breadth 
Heel  Breadth 

Ball  of  Foot  Circumference 
Instep  Circumference 
Heel-Ankle  Circumference 
Ankle  Height 
Sphyrion  Height 


* Note  on  head  measurements:  A headboard  was  used  to  obtain  horizontal  and  vertical 
head  measurements  on  U.  S.  Army  women  in  1977.  Horizontal  head  measurements  were 
made  from  the  landmark  back  to  the  vertical  surface  of  the  headboard  which  was  tangent 
to  the  back  of  the  head.  Therefore,  these  measurements  originally  were  designated  as 
"...to  wall",  as  in  "Pronasale  to  wall."  Vertical  head  measurements  were  made  from  the 
landmark  up  to  the  horizontal  surface  of  the  headboard  which  was  tanget  to  the  top 
of  the  head  or  vertex.  Therefore,  these  measurements  originally  were  designated  as  "...to 
vertex",  as  in  "Pronasale  to  vertex."  However,  the  terms  "(landmark)  to  back  of  head" 
and  "(landmark)  to  top  of  head"  are  more  accurate  descriptive  terms  for  these  two  groups 
of  head  measurements,  and  thus  are  used  in  this  report. 


